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36" max.

15'
min.' £ 4
Profile grade
6‘,\- I/— 6:1
SRRV s A e
Subgrade-3

MINIMUM SLOPES

,/r~Profi1e grade
AT}

Special ditch

18' and
e
over

when specified

Hold at36L_j Subgrade3

INTERMEDIATE SLOPES

Hold toe at 48'_J
-

NOTE: Std., slope
rounding not shown.
See General Notes.

,//~Profile grade
S ATy

MAXIMUM SLOPES

TYPICAL SECTIONS

and
over

|24 and

Subgrade slope
Horizontal

Horizontal ~

DETAIL ILLUSTRATING
SUBGRADE & EMBANKMENT
SLOPE CONTROL

Varies
1

7 . Roadway width

Per Plans
typical section

L—Varies 2"
PAVED GUTTER IN CUTS

GENERAL NOTES

The desirable maximum embankment
slope rate shall be 4:1 within inter-
change and grade separation areas.

See Plans for details of; roadway
width, cut ditch, type and thickness of
roadway surfacing, and superelevation.

Standard cut and embankment slopes
as shown on this sheet may be superseded
by special slopes where shown on Plans.

For cuts up to 6' use 5' semi-
tangents for slope rounding. For each
additional foot of cut add 1' to semi-
tangent to 11' maximum.

Should median slopes intersect see
design supplement sheet.
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NOTE: Std. slope
rounding not shown,
See General Notes.

$WF" I, -
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L 32' max.
INTERMEDIATE SLOPES Hold at 48° ”
T
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~ I’(/---Proflle grade
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1! min.——] I, Subgrade
Special ditch

32' and

when specified

MAXIMUM SLOPES

TYPICAL SECTIONS

over

SU

Subgrade slope
Horizontal

Horizontal

DETAIL ILLUSTRATING
BGRADE & EMBANKMENT
SLOPE CONTROL

Varies

Roadway width

Per Plans
typical section

L—Varies 2"
PAVED GUTTER IN CUTS

GENERAL NOTES

See Plans for details of; roadway
width, cut ditch, type and thickness of
roadway surfacing, superelevation, and
curve widening.

Standard cut and embankment slopes

as shown on this sheet may be superseded

by special slopes where shown on Plans,
For cuts up to 6' use 5' semi-

tangents for slope rounding. For each

additional foot of cut add 1' to semi-

tangent to 11' maximum.
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DETAIL ILLUSTRATING
SUBGRADE & EMBANKMENT
SLOPE CONTROL

Varies

‘z_| Roadway width

Per Plans

-1—Varies 2"
PAVED GUTTER IN CUTS

8' min.

Var.

’ 4ol
B M| S T
\L*Subgrade

MINIMUM DITCH CONDITION

typical section

GENERAL NOTES

See Plans for details of; roadway
width, cut ditch, type and thickness of
roadway surfacing, superelevation, and
curve widening.

Standard cut and embankment slopes
as shown on this sheet may be superseded
by special slopes where shown on Plans.

For cuts up to 6' use 5' semi-
tangents for slope rounding. For each
additional foot of cut add 1' to semi-
tangent to 11' maximum.
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FULL WIDTH OF ROADWAY - FEET

W =

CUMULLATIVE PERCENT OF CROWN

"C'" FOR EACH FOOT RIGHT OR LEFT OF q,

X - 2! 4! 6" 8! 10" 12! 14" 16" 18" 20" 22! 24" 26" 28! 30! 32' 341 36" 381 40° 42! 44
90 | 0.20 0,79 | 1.78 3.16 | 4.94 7.11 | 9.68 12.64 | 16,00 19.75 | 23.90 28.44 | 33.38 38.72 | 4b4.44 50.57 | 57.09 64.00 | 71.31 79.01 |87.11 95.61
88| 0.21 0.83 | 1.86 3.31| 5,17 7,44 |10.12 13.22 |16.74 20.66 | 25.00 29.75 |34.92 40,50 | 46.49 52.89 | 59.71 66.94 | 74.59 82.64 |91.12 G
86| 0,22 0.87 | 1.95 3.46 | 5.41 7.79 | 10,60 13.85 | 17,52 21.63 | 26,18 31.15 | 36.56 42,40 | 48,67 55.38 | 62.52 70.09 | 78.10 86,53 | 95,40
84| 0.23 ©.91 1 2,06 3.63 | 5.67 8.16 |11.11 14.51 |18.37 22.68 | 27.44 32.65 | 38.32 4h4.44 | 51.02 58.05 | 65.53 73.47 |81.86 90.70 | C
82|l 0.24 0.95| 2.14 3.81| 5.95 8,57 |11.66 15,23 |19.27 23.80 |28.79 34.27 | 40,21 46.64 |53.54 60.92 | 68.77 77.10 | 85.90 95,18
801{ 0.25 1.00 | 2.25 4,00 | 6,25 9,00 |12.25 16,00 |20.25 25.00 | 30.25 36.00 | 42.25 49,00 |56.25 64.00 | 72.25 81.00 | 90.25 ¢
78 || 0.26 1,05 | 2.37 4,20 | 6.57 9.47 |12.89 16.83 |21.30 26.30 | 31.82 37.87 | &b.44 51.54 [59.17 67.32 | 76.00 85.21 | 94.04
76 || 0.28 1,11 | 2.49 4,43 6,93 9,97 | 13,57 17.73 |22.44 27.70 | 33.52 39.89 | 46,81 54.29 | 62,33 70.91 | 80.06 89.75| cC
741| 0.29 1.17 | 2.63 4,67 | 7,30 10,52 | 14,32 18,70 |23.67 29.22 | 35.35 42.07 | 49.38 57.27 |65.74 74.80 | 84.46 94.67
72| 0.31° 1.23 | 2.78 4,941 7.72 11.11 |15.12 19.75 |25.00 30.86 | 37.35 &k.4L | 52,16 60.49 |69.44 79.01 | 89.20  C
70| 0.33 1,31 | 2.94 5.22{ 8.16 11.76 | 16,00 20.90 |26.45 32,65 | 39.51 &7.02 |55.18 64.00 |73.47 83.59 | 94.37
68| 0.35 1.38 | 3.11 5.54 | 8.65 12.46 | 16.95 22,15 | 28,03 34,60 | 41.87 49.83 |58.48 67.82 |77.85 88.58 |
66 || 0,37 1.47 | 3.30 5,87 | 9.18 13,21 | 17.99 23.49 [29.73 36.71 | 44.41 52.86 |62.03 71.9 |87.50 93.97
64! 0.39 1.56 | 3,52 6,25 9.77 14,06 | 19,14 25,00 |31.64 39.06 | 47.27 56.25 | 66.02 76.56 |87.89  C
62 || 0.42 1.66 | 3.75 6.66 | 10.41 14.98 | 20,40 26,64 | 33,71 41.62 | 50.36 59.94 | 70.34 81.58 | 93.65
60| 0.44 1.78 | 4,00 7.11 | 11.11 16.00 | 21.78 28.44 | 36.00 44.44 | 53.78 64.00 |75.11 87.11 1 GC
58|| 0.48 1.90 | 4.28 7,61 11,89 17,12 |23.31 30.44 |{38.52 47.56 | 57.55 68.49 | 80,38 93,22
56| 0.51 2,04 | 4,59 8.16 {12.76 18.37 | 25,00 32,65 | 41,33 51,02 |61.73 73.47 186.22 ¢ FORMULA
54| 0.55 2,19 | 4.94 8.78 | 13.72 19.75 | 26.89 35.12 | 44.44 54.87 | 66.39 79.01 | 92.73
52| 0.59 2,37 | 5.33 9,47 | 14,79 21.30 | 28,99 37.87 |47.93 59,17 | 71.60 85.21 | C u
50 (| 0.64 2.56 | 5.76 10.24|16,00 23,04 | 31,36 40,96 | 51,84 64,00 | 77.44 92.16 :
48] 0,69 2,78 | 6.25 11,11 | 17.36 25,00 | 34.03 Lh.44 | 56.25 69.44 | 84.03  C ¢, %
46 |1 0.76 3.02 | 6.81 12.10 | 18,90 27.22 { 37.05 48,39 | 61,25 75,61 | 91.49 c .
4411 0,83 3.31 | 7.44 13.22 | 20,66 29,75 40,50 52.89 | 66,94 82.64 | C 1 _%
42710.,91 3,63 | 8.16 14.51 | 22,68 32.65 | Lh.4h 58.05 | 73.47 90.70 . R . vy
401} 1,00  4.00 | 9,00 16.00 | 25,00 36.00 | 49.00 64,00 | 81,00 C 2 2 L* v
38! 1.11  4.43 | 9.97 17.73 |27.70 39.89 | 54.29 70,91 | 89,75 Y. E_z or Y =_E§z | L)
36 1,23 4.94 |11.11 19,75 | 30.86 44,44 | 60,49 79,01 | C c (E (H) : 2
34(| 1,38 5,50 | 12,46 22,15 |34,60 49.83{67.82 88,58 2 2
321l 1,56  6.25 114,06 25,00 |39.06 56.25|76.56 C
30(] 1.78 7.11 | 16.00 28.44 | 4h.44 64,00 | 87.11
28| 2,04 8.16 | 18,37 32,65 |51.02 73,47 | C USE OF TABLE
26| 2,37 9,47 | 21.30 37.87 |59.17 85,21 Example:
24 2,78 11,11 | 25,00 44,44 | 69.44 C Assume W = 40 fr. and C = 0.45 ft.
22| 3.31 13.22 |29.75 52,89 | 82,64 Find ¥ for ¥ - 8 ft.
20| 4,00 16,00 | 36,00 64,00| ¢
18| 4.94 19,75 | 44,44 79,01 Table shows Y = 16.00% of C,
16]| 6.25 25.00]56.25 __ C or 0.045 X 0.16 = 0.072 ft.
14])] 8,16 32.65 | 73.47 -
12][11.11 44,44 | C

ARIZONA HIGEWAY DEPARTMENT
PLANS DIVISICN

PARABOLIC CROWN
FORMULA AND TABLE
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CROWN DYKE

CROWN DITCH

"11' min. depth

and width

10* min.,

Plans will indicate which
side of ditch the dyke is
to be placed.

DITCH AND DYKE

Width

’ 10! min.

=
K'd
Height
&
>

TYPE A DYKE

Width

* l 10’ min. | 6:1
y 810%° 42
1

TYPE B DYKE

¥* TYPE M DYKE

M

1'-6"
§ mnin,
| 4'-6"
GRADER DITCH
20" min. to
N ’ ., [-toe of slope
E i E [ >—Shou1ders fin, rdwy.
=X T

TYPICAL DYKE INSTALLATION AT STRUCTURE

Place dykes at structures to
create a water cushion.

GENERAL NOTES

Bituminous or soil cement protection
shall be applied to dyke surfaces as called
for on Plans.

Dimensions of ditches and dykes, as
shown on Plans, are width, depth or height
and length.

Grader Ditches and crown ditches or
dykes shall be constructed with a minimum
grade to prevent excessive erosion. Ditch
outlets should be provided where possible.

Ditch sections shown may be varied by
the Engineer.

ARTZONA HIGHWAY DEPARTMENT
PLANS DIVISION

DITCHES AND DYKES
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10!_0"

Flow, [~A A.C. Pavement Elow Indicates inlet
l T AT T 1wt
=\ N =
- -: = i \ o See detail at right
‘I“LI—LL l l |21's|_(;n| E"i!'.‘:l ' I IJ_”_I: N ~ 1/2" expansion joint.
:—-—————.-1 ] i : Preformed joint filler.

® preferred guard rail l ‘ lOrlle‘ IIIa!ylFiléwl Ll ' | [ I I | I ]
post location.

- Fill Slope o~

| — e

¥ Le"

6 X 6-10/10 Wire Mesh

Spillway
Includes 7' Apran

N

SECTION A-A

Fin. Grade
y SPILLWAY SECTION
- - el bl SR G— /L__—\ [
| g, | Subsrade DETAIL - ONE WAY FLOW

Shoulder r SINGLE INLET

~.

- )\ A g
6X6-10/10 Wire mesh ol N N £
cont. bottom & sides. - | \ J\' z

T3E o

Note: Where rock is 2
Q0

~ encountered, the outlet
may be omitted

Note: Deprass
curb ends with
6:1 slope.

PLANS DIVISION

&
£1; lﬁra ] GENERAT., NOTES
ol E— Spillway inlet, spillway, outlet and
Outlet
embankment curb shall be Class A concrete.
Sa ARIZONA HIGHWAY DEPARTMENT Rev

CONCRETE SPILLWAY,

-
"i‘
I_OII =
Subgrade i INLET & OUTLET
shoulder 7'-0" EMBANKMENT CURB
' Drawn L.0.M. 1-6&4 Drawing No.
d, the wi h shall extend Traced 5.L.T. 5-¢7
N : Wh th tlet is us the re mesh sha exten —
EMBANKMENT CURB o thigughetlc:: jsimlz into the outlet in lieu of bending Checked [J.P. Oﬂ 5-68 C—4.0Il
into the key. gpproved ’
ngr. Plans 5-68




A.C. Pavement 10' for 2-way flow 10"
757 for loway £l - 4 . GENERAL NOTES _
y Llow 2'-6" Use 12", 16 ga. corrugated pipe.
24" ¥ 4'-0" C.M.P., tank, with open
Flow Embankment bottom and 6" ¥ 1'-0" C.M.P. stub, and
—_— i~ A s
\ ) . L curb angle supports shall be shop fabricated
—’\ Spillway inlet ¢ nn /' and galvanized in accordance with AASHO
3'-0 11-1" M 36.
O’J:l'l erT " . See Detail for rock installation.
b ) 1/2" expansion
L Ll oo p Round all exposed concrete corners.
joint. Preformed PRV AT
joint filler 57 ) #9 galv. wire
ties double QUANTITIES
Prefe;:red guard rail post wrapped Spillway Inlet
location Pl-way flow 1-Way 1.55 C.Y. Class A Conc.
D2-way flow Warp inlet concrete 7 33# Reinf. Steel
to meet elevation of H Anchor stakes 2-Way 2,08 C.Y. Class A Conc.
#3 bars #8 Dbar 1/4" x 3 1/2v top of tank SR #6 bar 4' long boaduall i7gop‘§1§f‘c?teelA c
J-bolts 2 re- PLAN-INLET £ 10' ¢ to ¢ eadva : (ro boass one:
quired with A 25# Reinf. Steel
Tuts 3/8" hole 2-way flow DETAIL ANCHOR Apron 0.80 C.Y., Class A Conc.
¢ N symm. about ¢ 6# Reinf. Steel
) 5" X 3" X
=, 5/16" Z galv.
l 4 required #4 bars, 1'-0" c to ¢ horiz. and
' " vert. Place 1 1/2" clear to inside B
te-1 3/8 1"-—' L- Tack weld of walls. Bend end- wall vert. ]
3/8" bars 1'-0" into floor. ]
L Zl_on /
3/1e" DETAIL-ANGLE ‘-———'l ]
1'-9 3/4" 1.D. | SUPPORTS FOR A a o~ | A
P ! TRASH RACK | . *
DETAIL-TRASH RACK { . T_E - - 3 7ay: il
TO BE GALVANIZED o 7 o W\
- | -
" L. o
1! 3 = 6" ~1in 6 batter ¥ i {1
i both sides © *6'-0" e
1/2" expansion i
>"3 - #3 bars cont. length joint. l?reformed— 1'-3" —
19'-6" field bend; l-way J°M°F fillex -
21'-0" field bend; 2-way B4J SECTION B-B
6 X 6-10/10 mesh s . OUTLET-HEADWALL AND
24" X 4'-0" C.M.P. rill . CONCRETE APRON
tank - 16 ga. E
Class A concrete o Qutlet
. |_ - ARIZONA HIGHWAY DEFARTMENT Rev
.S‘;Zt{;: ‘gaiiezigzn:?szlgﬁr Toe of *Varies with £ill slope PIANS DIVISION
vary from 0' o 8' ¥ slope and pipe cover.
s | SPTLLWAY INLET
3 6 X 6-10/10 wire
mesh in apron C . M. P . DOWNDR AI N
L
! L —— OUTLET
1 B r-3" Drawn L.0.M. & D.G. Drawing No.
™ Traced S.L.T. & R.A.F,
, Checked J.P.0O. YY) 5-68 -
C.M.P, outlet on rock 6 .‘.l L Approved ) C 4‘02
Engr. Plans E-68




C-2.02 Slopes

€-2.01 Slopes
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13"
14"
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30”
kI
32"
33"
EYAN
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~J
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10'

11!

12

13!

14!

Embankment Height

15* 16* 17*' 18' 19' 20" 21' 22 23" 24' 25 26' 27' 28'
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C-2.03 Siopes

1 Bleleplesoplelee

. A

Embankment Height

7!

8!

9!

10*

11!

12!

13

127
13"
14”
15”
16"
17”
18”
19"
20”
21”
22”
23"
24"
25“
26"
27"
28"
29"
30!\
3"
32”
33"
3&”
35"
36”

23)

(52)
24)-

(D)

[26)

I63)

51

32)

PThickness of pavement structure

Embankment
height

Original ground line

GENERAL NOTES

For C-2.01 slopes with emb. height
over 24', L = L for 24" emb. height from
table + 2.24(emb. height - 24).

For C-2,02 slopes with emb, height
over 32', L = L for 32' emb. height from
table + 1.8(emb. height - 32).

For C-2.03 slopes with emb, height
over 13', L = L for 13' emb. height from
table + 1.8(emb. height - 13).

ARTZONA HIGHWAY DEPARTMENT
PLANS DIVISION

CONCRETE SPILLWAY
LENGTH TABLE

Drawn . 12-67 Drawing No.

Traced 1-68

Checked

D.G
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0. 90 568
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C-2.02 Slopes

C-2.01 Slopes

ﬁ

11' 12' 16' 17'

Embankment Height

27' 28' 29' 30' 31' 32°'

12"
13"
114-”
15”
16”
17”
18”
19!!
20“
211!
22‘!
23”
241!
25”
26"
27"
28”
29”
30”
31"
32”
33”
34"
35"
36"

1

ey — oy

® [®

3

(®

V. T

36

®

m—

8

®

!

gzy

0

18" 19' 20' 21" 22' 23' 24' 25' 26'
6

®

1"“'ji T ]

2

®

€

]]qgg
|

C-2.03 Slopes

—I

5 1

Embankment Height

6' 7'

10" 11!

12"
13"
14"
15“
16"
17"
18"
19"
20"
21"
22"
23”
24"
25”
26"
27”
28”
29”
30|v
31”
32!!
33"
34"
35”
36”

4&‘ 9'

Y
&/

®

®

18

®

&

20

L
(26)

22

(26) | 30

®Thickness of pavement structure

Embankment Cutlet

Height

Original ground line

GENERAL NOTES

For C-2.01 slopes with emb. height
over 24', L = L for 24' emb, height from
table + 2.24(emb. height - 24).

For C-2.02 slopes with emb. height
over 32', L = L for 32' emb. height from
table + 1.8(emb. height - 32).

For C-2.03 slopes with emb. height
over 13', L = L for 13' emb. height from
table + 1.8(emb. height = 13).

ARTZONA HIGHWAY DEPARTMENT
PLANS DIVISION

C.M.P. DOWNDRAIN
LENGTH TABLE

Drawn J.W. & D.C. 2-67] Drawing No.
Traced R.A.F. 12-67

Checked J.P.0. HO 5-48 C—4 04
Approved . ’
Engr. Plans ,{&M 5-68
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curb height as shown on Plans.

Radii shown for single curbs are typical

throughout for respective type.

h

NOTE

SINGLE CURB

COMBINED CURB

|_Roadway width & GUTTER
1l_olr {—f
ﬁ;} 2 1/2" Roadway width
l -t 2 1/2" 6" 2'_0"
/6" R~ il 1 *
1" R4 = . 1/4" R~ |5,
AN ¥ {
i ~ i
R A ™
1/2" batter 1/2" batter—/
TYPE IIAII

8 1/2"
1

For 6" curb height or over

Roadway width
|- —

(AL
PR O

1/4" R-pme——

| alirgnw

8 1/2"4  Roadway width

1/2" batter~

8 1/2"q  Roadway width

2“ o

1/4" R —m

| IR
/_1/4” R e i_ |// | P J
PR - = I " '-_‘
_Cn_i_ = T ! 1/4 F_;J‘_l_«
g - T e YT =
5 N o §§".”.. . < il §
1'-6" Z1/2" batter
TYPE ITEII

8 1/2"0  Roadway width

5 g

! y2r-10" (¥

1

1'-9" R—

]W, |
|’, i 1/4" R'\ '

i
: WA,

/2" batter~/

Line as used
on plans for
face of curb

. 6"
line. 1/4" R l |

‘{1/2” batter

TYPE "F"

2 1/2"

Roadway width

1|-9ll

6",
4

T *
= 3 1/4 R =
'é‘ o] = " R t )
H = o ..'_,-'. ] .F-\
c‘l.’ r~ s ST A !
- 1/2" batters
TYPE "G"
N |
Ligh 1'-0", yr.gn = 4 12noey AL, 270"
trowel ~ 1/2" R~ , Slope to
T o I Y V) 1 1/4" R~ fit crown
g Slope 1/8" per ft.of 1ol / Vol
T ..l I RS A AT R
40" —y o Ay _;) %
1/2" batter—

VALLEY GUTTER

TYPE "H"

Width as shown on plans

CURB TERMINAL SECTION

Slope .01' per ft.

g4

Sidewalk shall be single course Class A
sweat finished and jointed with a 1/4" deep jointing tool

concrete,

at centers approximately equal to the width of the sidewalk.

Driveway
width
per Plans

Sidewalk shall be scored to a depth of 1" at intervals
matching the joints in the adjacent curb.

Sidewalk shall be edged with a 1/4" radius edging tool.

CONCRETE SIDEWALK

f

GDCenter joint required if

driveway width

over 20'

DEPRESSED CURB FOR DRIVEWAY ENTRANCE

A A
d Sidewalk 2
. 7
! Drlqe:ay ! \_LD 3/4" Expansion
h sla 4 joint. Pre-
, : formed joint
: : filler.
& f s + | 1 >~
PLAN
] 5
ﬂ_ Sidewalk J_
0 s FnFein s R R IOy L IEHEL e —r
T SECTION A-A

(.Joint is required between driveway
slab and adjacent sidewalk.

SIDEWALK AT DRIVEWAY

All curbs and gutters shall be single course,
Class A concrete unless otherwise noted on plans.

1/4" R

SIDEWALK
EXPANSION JOINT

GENERAL NOTES

All curbs shall be trowel finished.

All gutter flow lines shall be troweled to an

accurate grade for

Curbs, or curb and gutter, shall have a 1/4"
joint extending all the way through the concrete

a width of 9.

1/4" Ex-
pansion
joint. Pre-
formed joint
fillerxr.

at locations matching the joints in adjacent P.C.C.
pavement; at approximately 15' centers when adjacent
pavement is bituminous and at tangent peoints in curb

returns and at structures.

or with redwood filler left in place.

The joints may be open

* When curb and gutter is located with the rocad-

way section sloping away from the curb, the gutter

slope shall match the roadway slope,

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

CURB, GUTTER,
SIDEWALK & DRIVEWAY

DETAILS

Engr. Plans

Drawn 0.K. 3-1935 Drawing No.
Traced R.A.F, 6-8-67
Ch J.P.0. -

ecked 0 5-68 C-5.0|
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NOTE: Shaded
area to be
constructed _ ‘
& measured as 1/4" joint. Typ.) A = Overall curb and gutter width.
valley gutter. std. ¢-5.01 (Typ- d = Drop from point controlled by grade to
Area(sq.ft.)/4' outside edge of gutter.
=lin. ft. F = Total crown from § elev. to gutter grade.
a = Distance from § to inside edge of gutter.
b = Distance from outside edge of gutter to
point controlled by grade.
1/4" joint. e = Drop from ¢ to inside edge of gutter.
Curb Type "H", Std. C-7.02
Gutter
1 Gutter grade

‘ Normal crown

; |

Curb-\ [ Gutter

- —

J 3 ‘ [ TYPICAL CONCRETE ALLEY OR
Valley gutter P, o -ell | DRIVEWAY CONSTRUCTION
TYPICAL VALLEY GUTTER CONSTRUCTION K :EI [
AT STREET INTERSECTION OR ALLEY te 8 |
F
s 8 3i |
— 1843 5 ! 0 ma
- 1/4 Line l I 1/4 Line 0
_X;?W | | s
— e — -_h —ﬁ i &r — — 1/4 F 9
Normal crown Straight grade when ! H GENERAL NOTES
. Normal crown
\ Ezfalley gutter is used. | N ([;]) To determine the value of F,
4 _ o d). —f — o — — — — _bam- 0 see roadway typical section.
e Center ST e ! ¢ For Curb and Gutter details,
- b b
v T T~ T T T T T ; - T see Std. C-5.01.
{
fomm o bomood — ) 5
?- —————— b — -5 A <
i ? J'_ 1/4 a 7 z
1 i 1 , O
l \ I ’ ! ] 0
S S Y 3
L SN RVAR-LE.
Gutter grade-—\ ' —“"f‘—— ; | \'!
SR W S
— 4 —— - Gutter grade
———ﬁ‘-q‘.-—l‘ﬁ . =
| ' d/d 3-1/2% max.
1/4 Line
Single curb and combined FORMULA FOR QUARTER POINTS
curb and gutter will be S = Sum of intersecting pavement widths, (Distance between ARIZONA HIGHWAY DEPARTMENT Rev
measured along the back gutter grade lines.) PLANS DIVISION
of the curb. D = Drop from center of intersection to center of return
where $ = 0' to 90', P = 0.17 CURB & GUTTER
n - ¥ 1 _
CURB & GUTTER MEASUREMENT v 5 131, o }28,’ .o g'ig MEASUREMENT & STREET
ON CURVES " 8= 111" to 136", P = 0.20 INTERSECTION GRADES
PD = Drop from center of intersection to quarter point. Drawn 0.K. & W.M.D. Drawing No
Traced R.A,F. 9-16-66
STREET INTERSECTICN GRADES Checked J.P.0. 9 5-68 C—5 2
Approved .()
nge. Plans | Yidyighedls sl




—~Property line GENERAL NOTES

p
!
P

I
|
=
! = Paved Turnouts: W=10' Minimum & 40' Maximum.
R/W Line - pe—-5' Min. Plans notation will be W x L, Surface Material, Type & Standard.
. ] _ Example: 16' x 30' A.C.T.0. Type "A" Standard C-6.01.
100' Desi in.
o Desirable min. ___! Base material shall be the same.as that shown for main
W ‘:& 4 roadway, unless otherwise noted.
&
@ Excavation or Embankment for turnouts shall be included in
- ' § quantities for main roadway.
— =]
TYPE "A™ 1t .
TYPE "A =1 Dimensions indicated as minimum shall be avoided
100' Desirabl , - wherever possible in favor of those indicated as desirable
y esirable min, ' o
[ u
\TYPE "B" 4 TYPE "C" _1 @ Curbed driveways and depressed curbs shall be located
| . 3 as noted on Plans or as directed by the Engineer.
v, g AN 5
All radii shown are to back of curb.
1.5 x L -y
R/W Line - -
20' Min.
Industrial Set Back Line—I - - T T T : =
I =
|

RURAL DEVELOPMENTS-
Res, - 20' Max.
Coml., - 30' Max.
10" Min,

10' Mln-—-—1 I-———-l‘ 15‘ Min
20" Desirable 40' Desirable o Set-Back Line for
| | | — | Shoulder Line a roadside industrie
% | R. 5' Min. ¢ ! |
1 I R \'
\: 10' Des. _ oadway . 10" >
| = .
—_ —) R/W Line . rade -
_——I._ —_—— — | V‘I T 12 llz 70%___%.——-—‘— -1
' 1 o 1
| 5' Min., le2 Min. | -12 1/27.,:1\4]-_ |
| s e e o —— — S —-1'_§rade I
| _' Industrial Set Back Li.ne—ji -—-.._~_1
Radii as noted | | Cl
| ol TYPICAL SECTION AT RURAL DRIVEWAY ENTRANCE
l L _I See 5td. C-5,01 for Depressed Curb Details

- —— - \ ARIZONA HIGHWAY DEPARTMENT Rev
e — PLANS DIVISION

-g@ﬁ&’-_'_._"..‘-'-':‘-' TURNOUT

ontheplans7
]

0 e || s [0t wn, | torer e sid. e DRIVEWAY LAYOUT

20" Desirable “%40" Desirable for Depressed L. 0. Moe 2-64
b s D . 0. Moe = i
* Zg: Nex. - One Wy, Commercial Gurb Details e o T TR AF. TI-15-66 praving No-
x. - Two Way, Commercial URBAN DEVELOPMENTS Checked J.7.0. J# 548 C—-6.0}

Approved 1
Engr. Plans|fifeidedn 508




DETOUR "A'' ENTRANCE (Left turn) - DETOUR "'B" P
T v
5 534.35" 3
- —
° %
[=] " g "D. curve NO.II g
P (28] . 5 A _ o —
e : 1% ¥ -
@ 3 curve RO ‘\% ~ p=23 . e
+ = 4° = 116.88 :
@ [Ta o= 0 M T = . o
S =3 . [
¥ . D= E“. °
; 3
5 i !
Entrance taper Full width 9
e o — — I
Entrance taper f
e '
] 30 N 14' Min.
2 Y I
@ urve N M~ )
[~ + A = 60 o.I O o DETOUR "A" p
o ™ D - a0 + - » =
a 3} T - i) & _ 20 S NOTE: Dimensions - angular and distance - used on drawing
o oy 0.08 B =3 , + above are exemplary. 70 m.p.h, design speed was
2 A 150.31 o used, Refer to table for basic design information,
o
o 267,18° L Ry
4 P Width 24' or 28° K
? DETOUR "B" ENTRANCE (Right turn)
- : o -
Slope or super
Base & bit. mix see plans
GENERAL NOTES
SPECIAL DETOUR SECTION
Detour "A" entrance shall be used where approaching vehicle must turn
left, Detour "B" shal} be used where approac?ing vehicle must turn right. Tangent Curved Entrance
Detour from a horizontal curve: On the inside of the curve the detour Roadway Roadway Design Max. Horizontal Curvature
take off shall be a curve, see table. On the outside a tangent take off shall Speed
be used. A vertical curve may be required to effect a smooth grade change. Entrance|Entr.Taper|| Exist.| Detour |Detour Curve No. 1 Curve No. II
) The design speed shall be comparable between vertical and horizontal Design Def'l. Horiz.| "A" Take | "B" Take D | Superelev., g_ Supereley
alignment. Speed Angle Curve | off Curvel off Curve 70 391 .05"/ft, 37 1.,03"/fe
The entrance design speed of a detour shall not be less than the normal 70 3 1° P PRETE 60 3° ] .02V /ft. 491 04V /fe,
posted speed of the existing roadway. The design speed for the remainder of 60 37 2T 30 393! 50 4° 1,015 /£t 6° | ,04"/f¢t,
the detour may be 20 m.p.h., less than the normal posted speed. 50 40 30 R 50 40 6° | .015"/f¢t, 10 | 04" /f¢.
Any intermediate detour entrance may be designed on the basis of normal 40 69 AY 50 60 30 10° 1 .015"/ft 19° | .04 /fe,
posted speed less 20 m.p.h. where visible construction activity has slowed 30 100 50 60 70 o o
traffic for the preceeding 1/4 mile, 6° 77 8- ARIZONA HIGHWAY DEPARTMENT
The minimum width of the detour shall be 28' for existing roadways 34' or 20 /0 q° PLANS DIVISION
wider and a minimum of 24' for existing roadways less than 34' in width. 8" 9” 10°

The entrance taper for Detour "A" shall be extended until full detour
width is attained. For Detour "B" the entrance taper shall be extended until
a minimum of 14' is attained beyond the edge of existing roadway.

Any deviation from this standard must be approved by the Plans Engineer
and Traffic Engineer and the Engineer shall submit .the alignment and profile
of the proposed change for their review.

DETOUR ENTRANCE
DESIGN TABLE

rawn J.P.O. 12-64 Drawing No,
Traced | R.A,F, 12-66
Checked| J¢P.0. -68 ) C- 6.02
Approved
BRR T St thlid oo

Rev




2 - 2" X 8"
nominal timbers

P.C.C.
pavement

——1/4" + hot poured
bituminous material
and sand filler

§ indicates sawed contraction joint

C indicates contraction control joint

CN indicates construction joint $ Bltuminous pavement

LL indicates Longitudinal joint.
See S5td, C-7.02

Bridge approach slab

4"

T F

d

16 spikes top
and bottom;
spaced per plan:

12'

!Base course

4" f-

L .:-".Bi:t_umin__ous paveinent._

ol

Timber filler.
Depth as required.

12!
12'

SECTION

Stagger joints
as shown 6' min. piece length

12'

12

P |
-

S

6 I’l

.15'.'13'§f'§6'ﬂ{f| st 169 spikes

2 T . Bituminous . LrzS! mtn. pavement: P 2 PLAN
' ‘ AT P SELAERAI LS. D ’ TRANSVERSE EXPANSION JOINT AT
Typical joint sequence BRIDGE APPROACH SLAB
PLAN
See General Notes , R
e S
m a i
Hot poured \
Std. joint seal T
Plastic tube or
T upholstery cord. GENERAL NOTES
All transverse joints shall be in line
» 2 1/2" X 12ga. 3/16" max. X 2" saw with joints in adjacent slabs.
g sheet metal strip cut filled as shown At intersection of side roads or streets,
2, formed as shown. j?ints shall b? placed to give the intersec-
1'-0" 1'-0" < % tion a symmetrical appearance while conforming
| , 3/16" to the cross section of the intersecting road
) b /—i3/_32' R j_ - A-“‘_ - or street.
F ; “ Timbers used in transverse expansion joint
7 Td shall be rough redwood and conform to commercial
m— 3 = grade.
0 O _:_1 I GO E R e i s [ A bt RS IBR] TIArRS T |
[—#8 bars, 1'-6" ¢ to ¢ INSERT TYPE SAWED TYPE
i i CONTROL JOINT
©Indicates P.C.C. thickness CONTROL JOINT ARIZONA HIGHWAY DEPARTMENT Rev

PLANS DIVISION
CONSTRUCTION JOINT

To be used at end of pour PORTL AND CEMENT
CONCRETE PAVEMENT
TRANSVERSE JOINTS

Drawn }|L.O.M Drawing No,
Traced |{R.A.F, 12-66

Checked J.P.O. ¥ 548 C"70|

Approved ,

Engr. Plans o




I—DA

/—Concrete curb & gutter

4
LLongitudi'ﬁal Joint Type "G"

"-: r—Longitudinal Joints Type "E" or "F" - 1'-3" 7 8
T (See General Notes) max. &
o o T S o o o o B B At A s 2 -
Tlll\_llll]l’[l T T Tgr T T &
Q
- #l: xuzl'ou bars Transverse 3"
o~ Z 2'-6" ¢ to c max. joint-—\ Z 2

?Longitud'inal joint Type '"H"

Concrete

curb & gutte’r/

12!

| 12!

Longitudinal Joint
T.ype IIEII or llFll

TR

]y s - e Sl a4
L .w'-".---'-:‘ > '?"

a . A

E Existing concrete

Longitudinal
Joint Type "G"

14 Existing concrete 1? 3 E é
D] -
L___.._.L/"_ ___________ 1/1._.__.._._1
L—»A ‘ Hot poured %
Std. joint 1 ~Plastic tube or
PLAN seal. upholstery cord
3/16" max. X 2" saw
cut filled as showmn
1/4" radii |-v3/16"
A 4 1A v - RIS
ol x. - i . . - - d .- ‘». C ] .. - \ d
N : A #4 X 2'-0" bars > L A
: v v v SO [T e -
: - - - ») ¢ I — - :_: -
N 3N R R RN
L . | . . R
. . . -1 s -
.. . Approved ! . g
- v i ' chairs /’:" b i ::‘
Li ¥}
JOINT TYPE "E" Note: JOINT TYPE "F"
"t'" indicates Hot poured Std, " ,
pavement thickness joint seal, 1/4" expansion
1/6" radfi 1/4" radii joint. Preformed
radii — radiing joint filler
‘ . c "A'..-. ., . Y . " T
ORI N DS
. . : . : e . : .
Curb & 2 T . . . }
gutter._.//,e‘ . A~ . a‘\“'— Pavement \ . 4 . a 4 . X
I - . - M . ‘ . R ., oL - .
' v B I } s &
" C ‘. .Y a A -

JOINT TYPE "G"

LONGITUDINAL JOINT DE

TAILS

JOINT TYPE "H"

\-Longu:udlna 1

L ;
1"
#4 % 2'-0" bars with Joint Type "H"

approved chairs or bars
may be machine placed

SECTION A-A

GENERAL NOTES

All bars used in joints shall be deformed.
They shall be held securely in place, parallel
to the subgrade and perpendicular to roadway
centerline.

All formed longitudinal joints shall be
finished with an edging tool not less than
1'-0" wide and 1'-6" long.,

In slip form type pavement construction,
Longitudinal Joint Type "F" shall be used. In
fixed form type construction either Longitudinal
Joint Type "E or "F" may be used.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

PORTLAND CEMENT
CONCRETE PAVEMENT
LONGITUDINAL JOINTS

Drawn |O-K Drawing No.
Traced {R.A.F, 12-66

Checked| J.P.0. WP 568

Approved y C-7.02
Engr. Plans 5-68
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SR ¥ A R S S )] s

Lo B R - Wet thoroughly
o . Width of cut varies and paint with
SR /7 Az, R L __r _groue.
/7*-’ E L et ."".'K =4t a 4J
&5 8 - 5 N VUL Y] - -7 . < b v b
LISSERE- : . L + - ol
w0 e el B Y oo —— -
I & ¥ Existing L M

| % i pavement \—Concrete

|;:.:",'¢'3 A

| g 4 4

oo § :

L, T /1

A1 R " g . 1'-0"| Trench
£y i / ey 1

Yoo 7 07 ' SN min. width

b - i I :

IR SEEREES L 7 CUT IN CONCRETE PAVEMENT

| S

N

Width of cut varies /Same surface as
exist. pavement

PLAN Unless otherwise

N
i noted.
G ———— — = — L‘ ————————— 2

b e s —— o — Y - - . U ey — 4
Existing . -'v. - ‘1\:0 T Tat v
pavement O T oncrete
7

Wet thoroughly

A Varies _ \ and paint with
i #6 bars 2! min. grout. /‘
- -~ RPN 59 2 57% ERIRIE R LR 1! -0"| Trench |
i ) - | o °,
' .

v, - »

e min. width

1 R
R —— —

4-. —_—— —_— N, ." ¢ .91 Ny
Exist ing L ‘.'.vj- Ay BeedHi .- “V-.
pavement *4/ T CExisting,

CUT IN BITUMINOUS PAVEMENT

-

‘.| pavement
Concrete ‘
hol . 1; Manhole type No. 2
gizg.ocflgirg? NO or 3; Std. C-18.01
SECTION GENERAL NOTES ARIZONA HIGHWAY DEPARTMENT Rev
All concrete shall be Class A. PLANS DIVISION
PAVEMENT CUT REPLACEMENT FOR MANHOLE | PAVEMENT CUT
REPLACEMENT
Drawn 0.K. Drawing No.

Traced | R.A.F, 12-5-66

Checked| J.P.0. 3 5-48 C~703
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Nose paving. See De-

Deceleration Lane

CASE I - DIRECT ANGULAR EXIT

60"

.
| s = ~‘3"

| rtail #1, Std. C-8.02. <l
| =
—_— Constr. 01“7 { ] A (
i = ?? ] 150" min. @ | Z
— O
2' R¥ iy 60' | ol e s T e ] e e
| < / Type '"F" Single Curb
COnStr_ ¢ i
7 - Ramp see Std., C-5.01
A__'J 8! min, 1507 min
292,41 -

w0/
§q
- Nose paving. See De- -
< [—tail #1, std. C-8.02. +|
] -
o~ —— 7 [ ola
= Constr. g 7 ) B ~
~ * — T 150" win. &
—O ‘L :\'I 50. :Z_‘:- [~ '_:
= — * Z COnStr. @. { —— A X
[___\ ] o ‘ O &2 we
~NF 172. 1 B L~
. x, 300 "N 8' min.? 300" 4 p (See . Table) | “’ Type "F" Single Curb
Y : & see Std. C-5.01
. A Q’Q l
Deceleration Lane R /2
/

Case II to be used only under special conditions
which necessitate ramp curvature ahead of nose.

22' min, (Diamond)

24" min. (Loop)

Finishing Course

] .
12 1_8 min.

— Alignment and
profile grade
control,

| _ [—
.015'/ft. or Super

Base course and paving shall
be as shown on the Plans.

SECTION A-A

CASE II - PARALLEL DECELERATION

R (Feet) Min, D (Feet)
Less than 250" 275"
250" - 450! 200"
450" - 1000’ 100'

Over 1000° 60"

GENERAL NOTES

Ramp take off from main curved
roadway should provide equivalent
minimum deceleration contrel distances.

Shaded areas indicate differential
shoulder delineation.

See Pavement Marking Standards for
stripe details.

*Radjus shown is to back of curb.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

Rev

TYPICAL EXIT RAMP
TERMINALS

Drawn C.B. 3-60 Drawing No.
Traced s.L.T. 8-67

Checked | J.P.0. ) 5-63 C-8.01
Approved ¢
Engr. Plans . -




- Nose paving

N ; See Detail #1.
\

\ — Z Constr, (L—'

—

16'

101212

150! Min. \ ——— Z . ;
" I TN T = T G . m o
" N 1" R# , : ; Constr. G | [
J\" 14 0 Constr. §—y p 5 -3
- g
50:1 Taper
P R
Type "F'" Single Curb a
see Std. C-5.01 1371' Acceleration lane 100"

*Radius shown is to back of curb. GENERAIL NOTES

The 50:1 taper and corresponding offsets shall
also apply when the main roadway has curvature or
combined tangent and curvature.

1" deep lateral scores ghall T “EY Sinele Curb . S?aded areas indicate differential shoulder de-
coincide with curb joints. ype ingle Lur lineation.

G see Std. C-5.01 See Pavement Marking Standards for stripe details.
r \_Class A concrete

VAN

Lo

22' Min. {(Diamond)
24' Min. (Loop)

Finishing Course

2", 12° | 8' Min,

20'-0" max.

15‘ tYP'
1" deep longitudinal score
C in sections averaging over
. 15' width.

.015'/ft

. OY Super —e

RS Y

. S D N IR -ty
- PLAN Rdwy. width©
= 8 1/2" &y LAlignment and profile
> grade control.
KL 43 | A .
b B Ml al SECTION A-A
‘rl“l‘y. RIS RIS *-3" AR ¥ AT = e Base course and paving shall
6" ﬁ =B 1/4™ Expansion joint. be as shown on the plans.

Preformed joint filler,

SECTION B-B ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

1/4" Expansion joint,
Preformed joint filler,

NOTE: All joints and scores shall be edged with

2 1/4" radiue teol. TYPICAL ENTRANCE
Extend i t 20" . width
30" in length measured from the mese. but RAMP TERMINAL

in no case shall the paving extend beyond

curb end. Drawa ‘C.B. _ 3-60 Drawing No.
SECTION C-C Traced S.L.T. 8-67
Checked J.P.O, mj-gg C"'B 02
DETAIL #1 - NOSE PAVING Approved ’
Engr. Plans Wiaidee bes 5¢8




M8-1

CRc

M8-2

M9-2

The M8-1 delineator is used as a guide marker for through roadway
alignment, and is placed as follows:

1. For interstate roadways and other roadways that meet freeway
standards, the M8-1 delineators are placed continuously con the
right side except where fixed source lighting is in operation
and where left-side placement is necessary to clearly show the
alignment.

2., For roadways that do not meet freeway standards, the M8-1
delineators are placed continuously on the right side except
(a) where fixed source lighting is in operation, (b) along
areas used for pull-offs or parking, or (c¢) on hazardous
right-hand curves where the delineators are placed on the left.
Delineators are bi~directional when applied on the left side
of hazardous right-hand curves on two-way roadways.

3. M8-1 delineators are placed on through roadways at inter-
changes regardless of fixed source lighting. The crossroad
through an interchange is normally delineated within the
limits of the right-of-way at rural interchanges and grade
separations.

4. When an M8-1 delineator falls within a crossroad, driveway,
parking area, etc., it is moved in either direction a dis-
tance not to exceed one quarter of the normal spacing. If
proper placement still cannct be obtained, the delineator is
eliminated. MB-1 delineators are not located closer than
one-quarter of the normal spacing before or beyond a hazard
marker or milepost marker.

The M8-2 delineator is used as a guide marker for the alignment of
acceleration and deceleration lanes and for entrance and exit ramps.
It is used at all interchanges regardless of [ixed source lighting
and is placed as follows:

1. The M8-2 delineators are placed continuously on the right side
of tangent and left-curving ramps and speed-change lanes. On
right-hand curves they are placed on the left side.

2. On curves, the delineator spacing may be adjusted slightly so
that a delineator falls on the P. C. and P. T. of the curve.

The M9-1 bridge marker is used to mark the ends of narrow bridges.
The marker is placed on each side of bhoth ends of hridges located
on two-way roadways, and on each side of the approach end of
bridges located on one-way roadways.

The M9-2 pipe culvert marker may be used to mark the ends of pipes
which require periodic maintenance except that they are not in-
stalled in the medians of divided highways.

M9-3H

(voo) z(@ ©0)
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M9-9

The M9-3H hazard marker is used to mark obstructions that are
located within the roadway, such as exit terminal noses and
channelization islands.

The M9-3V hazard marker is mounted on or immediately in front of
obstructions that are located within 2 feet of the pavement edge.
These markers are not placed behind guardrail or embankment curb
or within a line of M8-2 delineators.

The M9-5 milepost marker is placed on the right side of the roadway.
If it cannot be placed within 0.0l mile accuracy, it is omitted.

The M9-6(1) striping marker is used to mark the end of
no-passing zones.

The M9-6(2) striping marker is used to mark the beginning of pavement
striping at no-passing zones in effect for one direction of travel
only,

The M9-6(3) striping marker is used to mark the beginning of pavement
striping at no-passing zones in effect for both directions of travel.

The M9-9 hazard marker is used to mark extreme hazards located within
the roadway, such as transitions from two-way roadways to divided
roadways, or at dead-end locations.

ARIZONA HTGHWAY DEPARTMENT Rev
PLANS DIVISION

DELINEATOR
USAGE

Drawn

T.E.D. 4-68 Drawing No,
Traced T.E.D. &4-68
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N
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NOTES :

.

All delineator plates, hazard-marker plates, milepost
plates, striping-marker plates, and pipe-culvert marker
plates shall be constructed from either 16 ga. steel or
6061-T6-.063 aluminum sheet. The M9-1R and M9-1L hazard
marker plates may be constructed from sign-grade plywood.

-

sheeting (See Note)

3%" dia. crystal—‘X

reflector

2-33" dia. amberjﬁ

3" dia.
reflectors

The 16 ga. steel plates shall be painted with one
coat of 1A or 1B primer, both sides, and one coat of
industrial synthetic black, Interstate greenm, or highway

; ' N _° / N ° /S = - yellow enamel, both sides, as specified, or shall be a
6"l lg—1" minimum spangle hot-dipped galvanized, Federal Spec.
QQ-S-775A and primed with a corrosion inhibiting primer
Back Plate M8-1 Alternate M8-1 M8-2 Alternate M8-2 and final coat black, Interstate green, or highway yellow
enamel Federal Spec. TT-E-489C Class B or equal.

3/8" dia. mounting hcle

(4 reqd.)

e
-»5"--6"-—14-6"-1—5";# ﬂ++

[

N
~

..‘__..__.___.2 1 _On_____.g

4" x 8" high intensity

silver white reflective
amber reflective

sheeting (See Note)
Black;7
o
o

4" x 4" high intensil:y—\S

The 6061-T6 aluminum sheets shall be etched by
0 o approved methods and then primed with 1D primer, both
3/8" dia. sides, Final coat, both sides, shall be industrial

&0
Fho: £ synt?e?ic black, Interstate green, or highway yellow as
U o ™ o - o specified.
as ~ o b o by sl ,- -
b o 2 @ = o R B Stripes for the striping markers shall be painted
- E £ 5T £ 95 W3 oS Y with industrial synthetic white enamel paint conforming
2 = s - @ C G © w0 g e x-H to Federal Spec. TT-E-489C Class B or equal.
—~ S S — o = ERZE -3 Hu O
. - o -y 29 39 oo J olliﬁ ol Vo o
o B ﬁzé > T s SRR SN A~ Amber and crystal reflectors shall be plastic, prismatic,
J S8 > g > R 2o 4av e - om Y center-mounted devices mounted with 3/16" dia. corrosion
Q §_3 50 2 B g - T E - - P @)5 ras resistant fasteners, or high-intensity, weather-resistant
- I 5 @5 ™ N X S P reflective sheeting applied directly to the back plate.
g v n ) -~ @~ ¥y g N_/ Reflective sheeting for M9-1 hazard markers shall be silver-
il L ELS N ¢ / white, weather-resistant reflective sheeting. All
R reflective devices shall conform to the A.H.D. Standard
Specifications.
MG-2 M9-3V & M9-3H Alternate M9-5
(M9-3V Shown) M9-3V & M9-3H MILEPOST Where back plates are furnished with the reflective
sheeting type reflector, the reflector mounting holes
y shall not be provided.
M9-1R 1 5/1e"
> _‘_}'n 2" Space (typ.) 1%" Space (typ.) Highway Yellow
%i: { ﬁ-l" Stripe (typ.) }[;1" Stripe (typ.) (Non Reflectorized)
s
"
[\C ol N\ 2;;; i °r\ A1 S N ARIZONA HIGHWAY DEPARTMENT Rev
} g ) l\'? PLANS DIVISION
[3] o ¥ o o 3]
r-c? 3,” ‘i? - :3
2 )
a —T M - E NO SCALE DELINEAT OR
o o] gn eflol|] e o o f
H ok
2!}" _.J L/ 9 _3%" dia. amber FACE PLATE DETAILS
r\ : ™ oM N reflectors or 4" x 4"
S 5" v o t ﬁ high intensity amber Drawm T.E.D. 4-68 Drawing No.
o ) H ] 8 | 3/8" dia. (typ.) reflective sheeting Traced T.E.D, 4-68
3 o § \ o / .13:-' ' (See Note) Checked J‘P'O' W 6{’65 0_9.02
MO - Approved
M9-6(1 M9-6 (2 - M9-9 PP
(1 (2) M3-6(3) Engr. Plans : LG8




Roadway or

Roadway or

shoulder edge

b |

4'-0" Behind guardrail

iy

M8-1 AND M8-2 DELINEATORS

2 1] _On
Max.
a1
&0
o
@
by w
w
=
3 3
3 o
= 4]
) KFE
L‘\ s

Varies

Roadway or

’f—shoulder edge

obstruction

M9-3v
HAZARD MARKER

—-Tt— 3'-Q"
edge
I

Roadway or
shoulder

NO SCALE

g7 ' - ("' — s

»
ot
° 'p

|
1
1
|
J

M9-1 HAZARD MARKER

J

4'-0" Behind guardrail

3'-6" Typical

-
-y

M9-5 MILEPOST

.
\

Varies

Bt‘idge-:jlr

il

ll

1’

Roadway Edge

|
|

T

m'

|
i

|

™
v“J

PLAN VIEW

Roadway or

1

Device to

‘r,—be marked

5'-0" Max.

¥

3""6"

r‘—VariesT
P

M9-2 PIPE-~CULVERT MARKER
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NOTES:

Delineator, hazard-marker and mile-post plates

M9-3H HAZARD MARKER

are installed perpendicular to the roadwayv.

Pipe-culvert marker and striping-markcer places
are oriented parallel to the roadway.

Roadway or
Y amp

Striping markers are placed as far as practicable

from the roadway edge.

The inside edge of M9-3V, M9-11, and M9-1R hazard
markers is placed in line with the insid

obstruction.

e edge of the

PLANS DIVISION
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b ¥
< M}
5 @]~ :
~ W ©
o = -
6 5 5
v o g 5/16" dia. corrosion resistant
S = stovebolt and hex nut (typ.)
]
O B - w0
™M O — [1}]
5
o= Reflector
s 0}
= e
el
]
"
)
: v
b @ Bracket}?/
P reqd. per post
= el ' Angle
1o | W :
R - Back Plate Varies
—~z | o
2\ :—i =
+ & Ut % S BI-DIRECTIONAL
Y v g DELINEATOR MOUNTING
8.
:% O
]
o 6
. .~ 3 34"
1/4" Min:l_
+1
z 1/8" Galv,
= Slot
- SlQ{\\‘H © Steel strap
I w—1 1/2"+
1 1/16" : j
3/16" R+ Min, |
1" Flat Fe—
| = +
1/g: \° . 3/8" Slot
8" Wiy, Nk B i}
8 4 ) C
'—: -
=~ A
3/16" R+
23/32" / - * k3/8" Hole
“Min.
3 1/16™ Min. BI-DIRECTIONAL
BRACKET DETAILS
STEEL POSTS

NO SCALE

1 3/4" x 4'"-12 ga. corrosion
resistant plate
2 reqd. per post

Delineators are oriented
perpendicular to

approaching traffic 5/16" dia, x 2 1/4" corrosion

2 reqd. per post
Deform ends of threads

after installation

Steel Post

“—Reflector

TYPICAL MOUNTING DETAILS

NOTES:
Steel posts shall conform to ASTM-A-499 and
shall not weigh less than 1.9 lbs. per foot.
Steel posts and bi-directional delineator

bracket shall be galvanized to conform to ASTM-A-
123.

resistant stove bolt and hex nut.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

DELINEATOR
POST AND MOUNTING
DETATLS

Urawn T.E.D. 4-68 Drawing No.
Traced T.E.D. 4-68
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S .
Q Q o [o) £
2;?61@
[9] O T [®) T
500" Max. Cc At ot B“i‘ A ——
it See Spacing Table -
M8-1 FREEWAYS 0
-
. . M93-3H
< = -
o P Median Openin )
o) fe) a / a Op g o
u“ / | [@) @)
> E‘. k g
L“_>100' Max. Spacing
[&)
Fe-200" Min .+ ' T T
500" Max. - C ool — B
-e See Spacing Table
NON-FREEWAY DIVIDED ROADWAYS
0] Q (@] Q Q
Bi-directional
e} re] > o) delineator
T (Sce Notes)
500' Max et C it B t—tat— A —a]
-4 See Spacing Table -
3]
TWO-WAY UNDIVIDED ROADWAYS N
&
Q-
NOTES:
1. MB-1 delineators are placed on the left side at
hazardous right-turning curves on two-way undi-
vided and non-freeway divided roads. They are ARIZONA HIGHWAY DEPARTMENT Rev
bi-directional, visible from opposite directions, LEGEND PLANS DIVISION
only on two-way undivided roadways.
2. The M8-1 and M9-3H markers at median openings with
left-turn lanes may be mounted together on a single NO SCALE O M8-1 DELINEATOR
post when terminal width is 4'-0" or less. ® 0.3
3. Undivided two-way roadways having four or more MAI N] INE SPACING
traffic lanes should be delineated continuocusly on
both sides, Drawn T.E.D. 4-68 Drawing No.
Traced T.E.D. 4-68
Checked [J.F.0. 857 o C~9.05
Approved ' .
Engr, Plans g&&“ésékpﬁ-ée




Begi_n 500" Max
Deceleration Lane—\ \ |‘ ¥ Har.— g
—Pp \ FREEWAY MAINLINE—p»
o) O o)
500" Max.-.J-_-JZOO' Min. D
500' Max.
o]
@
- 200" Min. RW ] b
500" Max. |
—p i | FREEWAY MAINLINE —Jp
le o}
i L
. 500" Min. ,
Fomg Max,
600" Max. 2007 Max
LEGEND
g O ME- 1
=) M8-2
@ M9-9
< M9-3H
d b
—7 \Q Q Q
*_':‘ Frontage Road
o) o] o]
) [
TURNING  CURVE NO SCALLC

gioet

TYPICAL RAMP SPACING

,—Begin Deceleration Lane

FREEWAY MAINLINE ——’
OFF.. O @] 8

Lzoou ey ﬁ
8 @ o
Ufrontage Road Ramp & Frontage Road a
L—soo' Max-j ——— R/
200" Min. 500' Min,
_O_' 500" Max. [ 600" Max.
—» FREEWAY MAINLINE —>
- O ]
: ° T
on-RAZ 500' Max.
9 & Q e
N Ramp & Frontage ¢ j)Frontage Road®
1
RiWd __Road [<~500 Typ.
,—DBegin Deceleration Lane p

H—soo' Max .—=]

FREEWAY MAINLINE —Jp

—»> /

O

200" Min, | 200!

007 Max. OFF‘RAMP i
_b R/W
200" Min.
9 500" Max. |
— FREEWAY MAINLINE [ —p
O —
Tangent 9f left-curving M
= 500" Min, l . \
600" Max. 00" Max.
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SPACING TABLE

Degree Spacing on Space in Advance and Beyond
of Curve in Curve in Feet
Curve feet (8) A B C
0°-0' to 0°-30' 500 500 500 500
0°-45" 450 500 500 500
1°-0' 400 500 500 500
1°-15" 350 500 500 500
1°-30"' 300 500 500 500
1°-45" 250 450 500 500
20-0! - ———200-—— 360 500 500
3°-0' to 5°-0 150 | __270_ _ ] 450 500
6°-0' to 10°-0' 100 180 300 500
11%-0' to 17°-0' 75 135 225 | 450
18°-0' to 34°-0' 50 90 150 | 300 |
35°-0' and 25 45 75 150
Greater

Important: Maximum spacing for M8-2 delineators
is 200 feet (broken line).
Maximum mainlire spacing for M8-1
delineators is 500 feet.
Necessary field adjustments in spacing
length shall be made by the Engineer.

The following method may be used to estimate the degree of
curvature when insufficient data is available.

‘—31‘ _Oll

—

31" -0 ————

Y
i

///

62'-0"

Zi?;iddle ordinate (measured in inches)
corresponds with degree of curvature.
(Example: 2%" = 2930" curve)

To Determine Spacing By This Method

Find degree of curvature by stretching a 62'-0" line at any
convenient point on the centerline of the curve and then
measure the middle ordinate (in inches). The middle ordinate
corresponds with the degree of curvaturc.

- N
-gpacing OTma] g.
Norma‘\. S Pacjip
C
Q Q . 0 o
® O
@ @
o IO NGRS AN LA AT NN
— D S 7 (AR Nty N, 4 Sr e g
ot IVVWu
av < N \*¢r
Mid-point between normally
spaced delineators
Quarter-point between normally
spaced delineators
SPACING PROCEDURE FOR HORIZONTAL AND (CREST)
VERTICAL CURVES
(Vertical Curve Shown)
NOTE:
There shall be a minimum of 3 delineators continuously visible on
horizontal curves and the crest of vertical curves. When 3 delineators
are not visible, install additional delineators at the midpoints between
the normally spaced delineators. If 3 delineators are still not visible,
install additional delineators at the quarter points or smaller even
increments between the normally spaced delineators until 3 delineators
become continuously visible.
ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION
Drawn T.E.D, 4-68 Drawing No.
Traced T,E.D. 4-68
J.P,O. &
Checked 2D 768 c— 9.07
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3%" dia. crystal center
mount reflector

3%" dia. green center
mount reflector

Embankmeﬁfl

Vg :
7'-6" steel sign post or Curb

4" x 4" x 8'-0" wood post

Roadway or :
shoulder edge

NO SCALE

reflectors

NOTE :

The snow-marker posts may be 7'-6" steel sign posts
or 4" x 4" x 8'0" wood posts and shall be painted
black. They may be fastened to the guardrail posts

if applicable.

The single 3%" dia. green center-mount reflector is

2-3%" dia. crystal

2-3%'" dia. green
reflectors

-

used only at the beginning of curb. The double
green reflector is used at the end of curb.

The single 3%" dia. crystal center-mount reflector
shall be used only at the beginning of the guard
rail. The double crystal reflector shall be used

at the end of the guardrail.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

DELTNEATOR
SNOW MARKER

Engr. Plans y
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Post spacing 6'-3" max.
_"_4/ P g I

-
-
' Use approach
’% F‘H m treatmentj’ P
/—
"z_ g - | e —— -
Lap Plates with exposed edge \\aFinished shoulder 1line
Traffic away from approaching traffic,
L S i——
PLAN
Provide std. hole See Detail No. 2
:iff—fifail No. 1 f in all plates
e = = = 1
| ~
T LEPE + T =l
\_Finished 1| -3" L 6'-3" g o
shoulder [T i T ﬁ D
grade | : o )| J '
by 1 | . mj Pl
Lo v [ L__.I_.J
FACE ELEVATION SIDE ELEVATION
d .
60" Spikes 3"
Min. 12 ga. plate 2 ea. blOCk-—\\snin. 34
A T
= Squﬁre or.hex head /,/‘ ST
| ] 5/8'" machine bolt—| e £
T —y— \ -E
T T n t 1
| | E:]‘_Fﬂ 1 3/4" ¥ 3 | [:] [ =t —— =
= ==r——) washer 8 ga. <Q
t i - } - _
- - Aj | [ ! Cut washer e Ef
TP | .
5/8" X 1 1/4" /
button head / :
splice bolts -
8” X 8" hd 1!_2" ")
block ——]
‘i—Finished shoulder grade _,,—’*””p\—Finished-
STANDARD TERMINAL /J/ shoulder line
SECTION

DETAIL NQ, 1

DETAIL NC, 2

GENERAL NOTES

Posts and blocks shall be nominal 8" X 8" rough,
pressure treated and unpainted. Holes shall be bored

before treatment.

All guard rail plate, fittings, hardware, etc.

shall be galvanized.

/J'.—f‘
/—r' I
’/,/” Tt
1|

_J
Installation of Guard

Rail in embankment
curb sectiomns.

=

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISICN

GUARD RAIL-STEEL
SINGLE FACE DETAILS

Drawn D.G. Drawing No.
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. 5/8" mach, bolt & cut wash-
Pier or '  —
abutment 1 -4" max. er. Length determined by

total block thickness and

\ / self drilling anchor.

1" 89. or hex. 1?:$fffl 5/8" X 8 1/2" button head 'f;¢ - i T .
Post length head mach. bolt, fﬁb:'"' carriage bolt, Use 2 - a ! ! |
nut and washers 7o g 1 3/4" X 3", 8 ga. washers, | ! i ] i

as required ——\\
one of which shalil be

Fin, grade

”-; 8" X 8" X 1'-2'" recessed 1" into back of g.j.f_j”:-_::‘:_-._.. SR
1 block. block. ;\ L \

ELEVATION

1

B B
A

I 1] —@ b\g / @

2-6" X 6 A i

X 1/2" L © //l/ ©

8" long ! N ( Block thickness
4_] I-Z 1/2" as required.,

SECTION
N SECTION A-A
L5/8" bolt size self drilling anchors

e e —

DETAIL NO. 3 - ATTACHMENT OF GUARD RAIL TO PIERS
29/32" x 1 1/8"

- ELEVATION 10 ga. std. guard rail 1'- 1/2" slotted holes
plate. Galv, after 8 1727
DETAIL NO. |-GUARD RAIL POST INSTALLATION ON STRUCTURES fabrication, 2" # U ¥
3 3/16"—

. —T 3" min. ;;iod spikes 2 per block
-
i 8" x 8" x 1'-2" " —X
; Sa 1 block QP I"R on R.j;’ \\
SN s
:? E S anl il clivlien oo 1 3/4" X 3" washer, J\r 'n’\ \ N
— 8 ga. 1 each sida. 1 3/16 o
Wedge as (b
4 required ‘xﬁ
R
A SN 5/8" 8q. or hex. head mach, PLAN ELEVATION C-C SECTION B-B
B _3 5 bolt or 5/8" @ rod threaded
i both ends. (See General Notes)
.:.; 3 :: Jg. DETAIL NO, 4 - SPECIAL TERMINAL SECTION
¥
7 e T,
Lo | I ! i vt
> | Lo . s GENERAL NOTES
R | ::'_.\\E:‘ L___._.:] For other applicable guard rail details,
N see Std, C-10.01,

Bolt ends shall not project more than
1 1/2" beyond face of block. If adjustment

*here guard rail crosses curb return at
raised median terminus, vertical tran-

curb
out curb

ARIZONA HIGHWAY DEPARTMENT Rev

*3'-0" with

sition shall be accomplished in 12'-6"
horizontally. Ream rail bolt holes as
required,

DETAIL NO. 2 - MEDIAN BARRIER

shortening is required, threads shall be
left in functional condition.

5/8" bolt size self drilling anchors
shall have a min. 1500# pull out strength
in 2500 p.s.i. concrete in accordance
with manufacturer 's specifications.

PLANS DIVISION

GUARD RAIL - STEEL
MISCELLANEOUS DETAILS

Drawn D.G. 5-67 Drawing No.
Traced S-L.T- 9‘67

Checked J.P.0. U 548

Approved . c '0°02
Engr. Plans -




Standard terminal section

=

desirable minimum

GENERAL NOTES
When the value of W and/or F is different
than values shown in the tables, use the formula

Where necessary, dimension F may be in-
creased to provide better alignment and grade.

ARIZONA HIGHWAY DEPARTMENT Rev

PLANS DIVISION

Typ. H T
>
B AR A A A @/ A 8 8 , °!
X Shoulder linejy_
Detail A; F = 75' (Use Table I) Detail B; F = 100' (Use Table II)
Note: F = 100' min. where pavement
< = Traffic structure slope width exceeds 12', o,
to compute applicable Y values.
TABLE 1 TABLE II
Y (Feet) Y (Feet)
X oW X Ow
30" 41" 5l_on 6'=0" st.g” 6'_0" 7'-0" 8'-Q" gl.q" lol_on
12'-6" | 0.08 0.11 0.14 0.17 12'-6" 0.08 0.09 0.11 0.12 0.14 0.16
250" | 0.33 0.44 0.55 0.67 25'-0" 0.31 0.37 0.44 0.50 0.56 0.62
37'-6" | 0.75 1,00 1.25 1.50 i7'-6" 0.70 0.84 0.99 1,13 1.27 1,41
50'-0" | 1,33 1.78 2.22 2.67 50'-0" 1,25 1.50 1,75 2.00 2.25 2,50
62'-6" 2.08 2.78 3.42 4,11 62'-6" 1,90 2.28 2,66 3.01 3.42 3.91
75'-0" | 3.00 4.00 5.00 6.00 75'-0" 2.81 3.39 3.94 4,50 5.06 5.62
87'-6" 3.81 4,57 5.34 6.10 6.86 7.66
100'-0" 5,00 6.00 7.00 8.00 9.00 1Q.00
Y = (W)XZ/F2 = Offset from shoulder line to guard rail.
W = Distance between shoulder line and desired location of
end of guard rail.
F = Length of flared guard rail,
X = Distance from beginning of parabolic flare.

indicates the preferred value.

GUARD RAIL-STEEL
APPROACH END TREATMENT

Drawn D.G. Drawing No.

Traced D-G. 4-3‘67

Checked J.P.0. 9V 5-68 C-10.03

Approved ,

Engr. Plans -6




Subgrade shoulder —y

® One way roadway shown. For two way

roadway, use symm. trailing guard rail X .,
flare with 10" X 10v anchor post and 1
block at dado. Bridge with
T safety curb. -Bridge
T — See Detail A Dadog e —_— Z—Paved =2
A A A A A { K -—@ — =" g g A_B *  should =
e —x 8] B [ shoulder
- ] —_=_J 4—
As noted on Plans I Guard rail / Bridge curb line F = 125' Min.; 150' for high speed facilities (see table below) ' //'
™ ) ! : ' anchor block T_an :
6'-3" Post Spacing Traffic 6'-3" Post Spacing ——///
‘ ‘F~Constr. ¢ <§;Traff1c Lane
- - ~— CASE NO.1 BRIDGE WIDTH LESS THAN ROADWAY WIDTH - - - - _ o
2'-0”
Begin 6'-3" Post Spacing
//// Begin 6'-3" Post Spacing
i Dado,— Curb — ‘
N TN ]
t e Y A e "f.'//rGuard rail ‘4
Standard AR 7/ : N v ‘)2 anchor block 1
terminal section U N ==
L AR N B -I{. Ry N DETAIL B GENERAL NOTES
=7 =23 — For shoulder widths less than 5' or when
.Traffic Base of Curb \_Standard bridge width equals roadway width, use straight
® pETAIL A terminal section guard rail with flared approach end treatment.
When guard rail is continued beyond the
required flare, the last four flare panels shall
be modified to avoid a sharp change in directionm,
Varies F as specified (See Std, C-10.03) When the value of W and/or F is different
Sk i | than values shown in the table, use the formula
Bridge without 50" min. ‘ to compute applicable Y values.
safety‘cgrb. ;1 6'-3" typ., post spacing For construction details of guard rail
See Detail B attachment to bridge, see Plans.
ftf:fff%;%;:L H A A 8 H B__RB B A 8 A H A A A Where necessary, dimension F may be in-
Zi_ X creased to provide better alignment and grade,
Paved shoulder — : }
11 f
® SEE GENERAL NOTE 1 Traffic
CASE NO.2 BRIDGE WIDTH EQUALS ROADWAY WIDTH
Shoulder IX | 127-6" | 25'-0" | 37%-6" | 507-0" | 62'-6" | 75'=0" | 87'-6" | 100"-0"| 112'-6" | 125'-0" | 1377=6" | 150%-0" | % .
5' 2! 0.04 0.16 0.36 0.64 1.00 1.44 1.96 | .2.56 3.24 4,00 125"
8! 5' 0.10 0.40 0.90 1.60 2.50 3.60 4,80 6.40 8.10 10.00 125!
g ST 0,07 | 0.28 | 0.63 | 1.11 | 1.74 | 2.50 | 3.40 | Z4.44 | 5.63 | 6.9 | B.40 | 10.00 | 150° ARIZONiLﬁégHﬁAY DEPARTMENT
10° 7" | 0.14 | 0.56 | 1.26 | 2.24 | 3.50 | 5.04 | 6.86 | 8.96 | 11.34 | 14.00 125 IVISION
10! 7' 0.10 0.39 0,87 1.54 2.42 3.50 4.76 6.23 7.88 9,72 11,76 14,00 150" GUARD RAIL _STEE‘L
Formula: Y = 2W(x2/F2) DETAIL AT

W = Distance between curb line extended and shoulder line of approach roadway.

F = Length of flared guard rail.
X = Distance from first post at bridge to any 12'-6" multiple of guard rail flare,
Y = Offset from curb line to face of guard rail.

BRIDGE APPROACHES

Drawn

D.G. Drawing No.
Traced S.L,T, 9-67
Checked J.P.0. 9P 5¢8
Approved C-Io- 04
Engr. Plans y 5-¢4

Rev




Bridge with
safety curb

=3 Post Spacing

- A
)
3

50' Min.

A = 250
L//1_

Traffic
Curb line— '

Z;Bridge dado

,—/@

Q@ CASE NO. 1

T

cC

BRIDGE WIDTH LESS THAN ROADWAY WIDTH

ame as Case No.

s —

Shoulder

‘ Traffic-
— E;r—Sth;der li;e *%
6 ] _3"
Bridge without l Typ. |
safety curb
®CASE NO. 2 BRIDGE WIDTH EQUALS ROADWAY WIDTH
Y{Feet)
X W
26" 30! 34! 38’ 42!

12'-6" .065 .075 .085 .095 »105
250" .260 .300 «340 .38 42
37'-6" +385 .675 765 .86 95
50'-g" 1,040 1.200 1,360 1.52 1.68
62'-6" 1,625 1,875 2,125 2,38 2.63
75'-0" 2,340 2,700 3.060 3.42 3.78
87'-6" 3.185 3.675 4,165 4.66 5.15
100'-0" 4.16 4,800 5.440 6.08 6.72
112'-6" 5.265 6.075 6.885 7.70 B.51
125'-0" 6.500 7.500 8.500 9.50 10.50
1377-6" 7.865 9.075 10.285 11.50 12,71
150'-0" 9,360 10,800 12,240 13.68 15.12
162'-6" 10.985 12,675 14.365 16,06 17.75
175'-Q" 12,740 14.700 16,660 18.62 20.58
187"'-6" 14,625 16.875 19,125 21.38 23,63
200'-0" 16.640 19,200 21.760 24,32 26.88
212'-6" 18,785 21,675 24,565 27.46 30.35
225'-0" 21,060 24.300 27.540 30.78 34.02
237'-6" 23.465 27,075 30.685 34.28 37.88
250'-0" 26.00 30.00 34.00 38,00 42,00

| &

Standard terminal section

, Traffic l'*L//4'Same'alignment as Case No. 1

===

: ! y—Shoulder line .,
e P H:L

Typ.
NOTE: For guard rail post
installation on structures,
see S5td, C-10,02

®CASE NO. 3 BOX CULVERT

® One way roadway shown, For two way
roadway, use symm. guard rail flare
and fixed dado attachment at trailing,
end of bridge.

2
Formula: Y = (W) fxgi

W = Distance between curb line extended (Case No. ll
or shoulder line (Case Nos. 2 & 3), and median
center line.

F = Length of flared portion of guard rail,

X = Distance from beginning of parabolic flare to
any 12'-6" multiple of parabolic flare.

Y = Offset from curb line or shoulder line to face
of guard rail,

GENERAL NOTES

When the value of W and/or F is
different than values shown in the
table, use the formula to compute appli-
cable Y values.

For construction details of guard
rail attachment to bridge, see Std.
C-10.04 and Plans.

Where necessary, dimension F may
be increased to provide better aligna-
ment and grade.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

GUARD RAIL-STEEL
FLARE TO MEDIAN

Drawn D.G. Drawing No,
Traced S.L.T. 9-67

Checked J.P.0. 900 548 C |o 05
Approved . :
Engr., Plans

Rev




Shoulderz

Shou lci(-a_:—‘z

* Min, Std. approach

end treatment
%% Std., median
flare

Traffic l‘501 751 Traffic 50"Lyar._} 50'_J *75!

L
200" desirable min,

s

For 2-way

roadway,
flare symm. ISOLATED INSTALLATION
about this 1-Way Roadway
line.
ml | /—Shoulder
Traffic : :
*¥75'  50' i Var. !l 50' %75 Traffic
R — v o bt i =1 O ——d

T T T Shoulder
T(I CTt PTWTPT\-F

50 Traffic *75'° Note: Tie approach into preceeding
cut. If no cut preceeds fill, begin
approach end treatment 125' prior

Min., beyond to required area.
required area FILL PROTECTION
50! Var. 50! *75°
| 1
—— Traffic- If :
*. 0 0000 h abase
T
- : ﬁ Traffic— ~—— —

BOX CULVERT WITH DRIVABLE MEDIAN

Var. i 50'.| *75" |
+—+—
—_ Traffic +— L L:SO"K —_— *%250"
Median @,

‘\ Chain link cable barrier —w=

W.#

T Traffic

BRIDGE STRUCTURE WITH CROSS ROAD
No guard rail is normally required
unless the median is less than 60°',
traffic lane to traffic lane.

50! *75"

-

—— Traffic

Less than 60' =

125" —2' min. &

Traffic

—

® If distance from face.of pier to face of
guard rail is less than 2' attach guard
rail to pier.

MEDIAN BRIDGE OR SIGN STANDARDS

— Taper shall not exceed 50:1
Y

I \

T TTrT T

i 40' min.
B ed. width

——
_—

H
— |

—

BARRIER TRANSITION AT OVERPASS
MEDIAN BARRIER TERMINUS

GENERAL NOTES
These drawings DO NOT establish warrants

- Teaffi for guard rail installation,
Traffic lane—x\“N rattic Post spacing shall be 6'-3'" throughout.
%75 50" 50"
50' var, 50 *75" Shoulder
i:i:it | o8 .J = am = v —
: : Guard rail required .~ ARIZONA HIGHWAY DEPARTMENT Rev
—— . | 1 1 qunz/ -
—— —Traffic 50" Var.r—50 "' —— **250' —— —— if less than 30' PLANS DIVISION
Median @
w - : GUARD RAIL-STEEL
a_nlana TYPICAL INSTALLATIONS
' 1 Traffic -=—0 _
l t Dreaza S.L.T., R.A,F, Drawing No.
BOX CULVERT WITHOUT DRIVABLE MEDIAN PIER, ABUTMENT OR SIGN BASE T L A
? Cheeked J.P.0O, - -
RIGHT SIDE OF ROADWAY A;;rzved w0 54 | C-10.06
Engr. Plans ; 568




B

2t -on 210"
L0 A ‘ gn gn

] o |

B

n

7
OTF I ! !
: :
- n I =
= — -~ S - = -
Barrier ¢ 7 PN :
i T - - 1 -—
P o T ' 7 K } GENERAL NOTES
' J L All concrete shall be Class A.
Transverse joints 20' #6 reinf. bars A"‘l Transverse joints. ‘J \ﬁl‘ﬁ reinf. bars Transverse joints shall extend
c to ¢ (See General (See General Notes) B through the foundation slab. For con-
Notes) PLAN tinuous or sectional construction, use
PILAN AT SIGN INSTALLATION a 1/4" open joint. Edge joints with a
1/4" radius tool.
Construction joint and #6 bars
6 [_1-#4 reinf. bar, 19' long, S’t'eel tube sign suppc:;rt. may be e.:liminated when barrier anh‘
2 o I_. each 20' section 2" max, transverse dimension, foundation slab are pourec.i 1:nonol1t ic.
g 1 r For details of transition at ter-
F:'l I ) 1r+—1 : : minals and structures, see Std. C-10.09.
—— — ~4 Ill
Note: #4 bars may be P Z
4'-0" 1 .
- - placed during pour. : :
© Z 1t k
—l
{ Z‘r | 2 I-\—#h bar at each ' :'L—_'q- 1
X = — ' ~ | L end of section lL ; ::_,‘ L//ﬁ____:#ﬁ reinf. bars
6"“" ! T - = 1 I 1
/ pghV i | \ - JE\"..!’j £ ooD A j
- 1y " -
#6 reinf. bars staggered 4" x 2" drainage Construction joint SRR ‘-6—-] 5
4' ¢ to ¢ (5-bars to 20' opening. Location (See General Notes)~ P i
section) per Plans. ~
ELEVATION }
lr_on ll_on 1!_01!

ELEVATION AT SIGN INSTALLATION

6”
#4 reinf. bar\

1" R~ ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION
T
z MEDI AN BARRIER

CONCRETE

SECTION A-A Urawn D.G. Drawing No.
SECTION B-B Traced R.A.F, 8/67
Checked J.P.0. V) 5-¢8
Approved C - '0.08

Engr, Plans : -




Barrier Approaching
¢ /traffic side
160!
1
s / 140"
1" R . Y / . t
(typ.) \- 120! .. )
5 100" / | . ‘
; \ = ] ‘
B ] . . - . .
. 1 S xTransverse
) 40" ’ _joints ’ Lo
. N ) : 7 Construction. . }
L BN 20" . joint .
AR . 3 IR e S 25
.'A.'.... -i- —— i //‘\\)l-. .:_ - .|. . -1-"‘ . e . e J‘\.; .,*\ - AR . '~‘.,. N 1
TI 2'_g" 0" 20" 40" 60 80" 100 120" 140" 160"
o T D o ELEVATION 4" X 2" drainage openings.
END VIEW i 1 .
TRANSITION AT TERMINALS Location per plans
2!‘_0"
A 77 GENERAL NOTES
(2)(')- | F" ;/ Bridge . ‘ All concrete shall be Class A.
. 2. : —_— A pler "2, Faces of median barrier shall
AAANT 6o S — = - = ——Z 1\ ] S provide a smooth transition.
\\: - T T, Top o ————F : % Barrier = For median barrier construction
S i— S a7 & details, see Std. C-10.08.
A PLAN AT PIERS GREATER THAN 24"
SECTION A-A l—-b'B Symm. 20: 1 base width taper for 1'-6" pier—\
| S - . A, (Barrier 5).
) 5 . - o~ Top | SRRIRIN 2.¢ B
o o - - T 1" .. - ¥ Bridge ‘Ci-
4 20° ~ / e A ier Jie
A= a0 A 7 P =
-1/ . e 607
. Ly s PLAN AT 18" OR 24" PIER
.. . 7~—
i Transverse ./
I 1 = . . e 74
SECTION B-B; 2'-0" PIER ?]7 - joints é Briife ARIZONA HIGHWAY DEPARTMENT Rev
Ni 2 P PLANS DIVISION
7
Wt o' ST AL
L 20 S I o r CONCRETE MED. BARRIER
— 40" o' 20" 40" 60"
= 60! ELEVATION TRANSITI ON DETAILS
. .
Barry -
4 Q‘ler TYPICAL TRANSITION AT BRIDGE PIERS Jrawn D.G. _ 7/67 Drawing No.
Traced R.,A.F, 8/67
SECTION B-B; 1'-6" PIER Checked | J.P.0. 9 5¢8 C-10.09
Approved ) .
Engr, Plans .




Strap

End or strain
post. 2" L.D.
nominal size

pipe..—————

3/8" Tension rod

and turnbuckle

5 on
1)
10" dia., for end

————————

3|_1 1/2n

b o o - -

—

6'-3" (Typ.)

o

61-3" (Typ.)

or strain posts.

Note:

side.

End or strain
post. 2" I.D.
nominal size

EXPANDED METAL GLARE SCREEN

sion rod each side.

Pipe.

3/8'" Tension rod
and turnbuckle

TPE

2l_qu
2"6”

koi

-

10" dia. for end

= J
I

6'-3" (Typ.)

J

or strain posts.

Lg" dia. for
line posts.

1" min. @ 60° F

SECTION A-A

Wire rope

1 5/8" "H" sect,

CHAIN LINK FENCE GLARE SCREEN

—— Expanded metal shall

--Hpg ring fasteners be-Cuard rail post @
or 9 ga. wire ties .051" aluminum or 22 ga, overlap one diamond
See Detail.-r—“\ssstf\\A 1'-6" c. to c. “::1///f___galv, steel expanded metal- Post cap. at each post.
T ST S " ine posty | =
NN rpep— [ ' e
CR o . rain wire.
TN TS nu,ﬂu’.ﬁ,‘,’.’.’ 1] \See Detail. PR || I See Detail.
+ + A LA e BB A M AL I . ~— .
: 1/2|| 1.D, Nom. H ——==. . ._ﬁ’ ‘,\l ] q |\/' oStrapplng
) size pipe. ¢ {|=-Line post 1 1/2" I.D. nom- =gkt and seal,
4 R T A . . . 1" ] | | [ 1
e | =TTy inal size pipe or 1 7/8" X ({- I 1
[ 1 5/8" "H" sect, -= k-
b / 1 |
S 7
. 9] | Connection to be made
Eﬂ 11; at top, mid-point and

bottom of screen.

EXPANDED METAL POST CONNECTION DETAIL

Pstainless steel strapping with aluminum expanded metal.
Galvanized steel strapping with steel expanded metal.

GENERAL NOTES

For guard rail details, see approp-
riate Guard Rail Standard.

There shall be no connection made
between the glare screen and the guard
rail.

All steel materials, except stain-
less, shall be galvanized in accordance
with ASTM A-123,

All pipe posts shall be capped.

All concrete shall be Class A,

Expanded metal shall be 0,250"
strand width with 1.33" X 4,0" bridge
dimensions on tangents and 0,188"
strand width with 0.93" X 2,0" bridge
dimensions on curves.

Strain wire. Turnbuckle clamp
Place intermediate strain posts at 16 post spaces max. .
500' (max.) intervals with brace and ten- - N N~ -
If chain link fence
type is used, place stretcher bar on each STRAIN WIRE DETAIL
9 ga, tie wires j—-9 ga, tie wires @ 1'-6" c. to c..
—t+— + + _"_-‘_—b |Ii'itilil;li|iII|$‘ilil||‘i; " "
b T TIUHTHTREHTING 1/2" X 16" eye bolt
Stretcher Dar .S hl:ﬂlihlmlﬂll“lllhlﬁ 7 ga. strain wire, with 6" X 6" X 1/8"
l-Brace;/// =~ ImHMHMhMﬂHth See Detail, steel anchor plate,
! BT == il i nut and locknut.
\ 1{2 I.D. Nom. L - 11 ga. 3 1/2" chain link mesh
! size pipe. (| 9 _____ __ threaded with 3/8" X 2 1/2" X
:'1 ~ T_] 2'-0" redwood stakes tied at
[ 1o top with 14 ga. galv. wire.
T T e
¥ ' B L : . ,
r Pt - = [ l Varies |
] gy 21l : : b
-3 b oL A 1' X 1'-6" X 1°
g L h Ll —= 9" dia. for conc. anchor block.
Lyd Lyl [ LilJ line posts.
[ 3'-1 1/2" |
-
- 6'-3" (Typ.) Line post 1 1/2" I.D. nom- ALTERNATE END POST TENSION
[1]
inal size pipe or 1 7/8" X

ROD LOCATION

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

Rev

MEDTAN GLARE SCREEN

Drawn R.A.F.  4=67 Drawing No.
Traced S.L.T. 7-67
Checked J.P.0. 9P0 5-68

C-10.10
Approved
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9 ga. wire ties 2'-0"
¢ to ¢ top and bottom

Hog ring fasteners or
g 48" high 9 ga.
2" mesh fabric,
knuckle top &

bottom.

Top of post and
wire mesh
2" X 2 1/4"

7 ga. strain wire

Stretcher bar band

.................................

(See Detail) _G.G‘G" ‘u:»v.v.v.vvvvvvvvvvvvvvvvvvvvvvv’v.v’v‘!l:.v. - .
v ::::::::?::::.;:“ Drop forged steel sockets 0:0:0::::::0 1; Sectlgtslt
) BRI \ for cable. Closed pattern Qe r2-3/4" ence p
Detail No. 1 ::::.:::::::’::::.‘ XX SOOI, = | tension - Detail No. 2
s p e — impact =
getslosss side =
. i) RRRRXRH '
- 59 & OL0282020.9, 1128, -
™~,
L= . 3
ole v, 7 ga. strain k %
L= wire : -
~|F 8" min. %g “
. dia. =19 Wt
3'-0" min. 3t gn 8'-0" (10' max.) 8'-0" ¢ to ¢ (10" max.) =‘
r\q - ¥
1"@f X 3'-0" cold rolled steel with m?ﬂ-
. 40 /1 1/2" & welded eyes and 1" N.C. thread dia.
\? E-; c to ¢ | 3. == : - o END VIEW
7 === o ELEVATION GENERAL NOTES
All concrete shall be Class A.
C All material and fittings shall
3" X 7" X 3/8" washer of cold be galvanized in accordance with
. rolled stock and 1" U,5. Std. nuts ASTM A 123.

ANCHOR BLOCK PLAN 3/4" tension cables shall be pre-
formed, 6 X 19, hemp core, galvanized,
right regular lay and of improved plow

3/4" @ tension cables steel.,
3/8" cold . {See General Notes) Fittings not specifically detailed

1/2" N.C. thread rolled stock7 S 48" fabric shall be of approved, heavy duty design.

1 1/6"m ¢ 1= t
— N —
!H@- [} /‘V f\, n "
1/2"% cold /e R q 9/16" -1 < 1/2" U.S. Std. 2" X 2 1/4" H-Sect.
rolled stock #  dia. ~§£ ™ : nuts fence post
Q
- P Note: See Cable
Detail No. 1 4 11/2% ] | } Clamp Detail )
=3
Detail No. 2 _|_ & 3/4" = DETAIL NO, 2
CABLE CLAMP DETAIL Line Fost Assembly
1/8" X 1" steel 20 % 2 1/4" ARIZONA HIGHWAY DEPARTMENT Rev
3/8" carriage stretcher bar band H-Section PLANS DIVISION
bolt and nut 48" fabrie fence post-——]] gQB" fabric
. W o, 374" tension N 1/4" X 3/4" X 4'-Q" CHAIN LINK
L/4" X 3/4" X 4'-0 cable : V¥ /7 A steel stretcher bar
steel! stretcher bar y
e  ocesl scrtch CABLE BARRIER FENCE
BAND DETAIL DETAIL NO. 1 Clamp Detail Dravn D.G. Drawing No.
End Post Assembly Traced R.A.F 2.68
Checked | J.P.0 9 548 C-10.11
Approved , '
Engr. Plans Mq




2-3/8" X 1" Bolts

6llx2|’x3/8ll E'- ,_

2" I.D. nominal size pipe with

A - e T - = cap or 2%" X 23" X %" X 5'-4"/ =
T 2"x2"X1/6" LIV 2o v 4 __L_1
| | 7"|J l < 1'-2" 11/2" 1,D. nominal 1 ? ] m—— —T
——— e 5 1-3/8" ¥ 1" l;% Xy size pipe or 2" X — e B
- L—3”X3”X3/8“[_ _' 2" X 1/4” X 6"6"L [ T ha 8
= NSy | DETAIL FOR /. POST / - : g| .
1 ¢, Cattle guard == Gate w| o
= r———‘é = - - 7 :ld "H fe ﬁr 6'-0" . v -1 ,??;_,,.—455" " & :l
T | o] ~ 450"‘) - —T1] I . ‘J’
.] 176" De=— N = ¥ I ] = 1 -
— 3'"X3'"%3/8"L — T 2 S
7 -—“_f: et - AL LH] L
- ‘__“—: —————— — — ! ! e e = |o 7'-6" H
y = L2 |y 7 " "
#’_—_ For grllle Seff“. A ] - - Typ' . | I 1 _. #4 bars -t:f') ~t l’nl 2'—2“ . 2|_2" . 2[_2" 6” ,‘:
ol b8 enlarged detail PLAN 8" o] = ' ™ | |1 ] B =
' _ in ' [ .
e il e L], SE——p
Typ. _ -
3T/16 ) 3 1/2" " ELEVATION B-B 8 W 20 or 8 T 23
e " \ oo [ ey 3/16" Steel 3 1/2" DETAIL OF WELDED GRILLE UNIT
1/4" Min., 1/2" Max \ 6", 6 (tMin.) 6" N l. 3"X3"x3/8"L iR
LA ] . " 1 3/! " - " . i " ]
1/2" R /‘._ ~ E 1/4 : -'i '-_‘ l _ - 1/4 :nln 3 1/2 max
2-2"X1/4" L, 3 ”i = /2" » MATERIAL LIST=- CATTLE GUARD WITH GATE
straps 1'-3" (= 1/2" 8 W 20 or 8 T 23 L/2" ' ) Conc.
ROUND ALL EXPOSED long. Alter- N = ) 2 3/8" - Item Pcs.| Size Length | Steel# C.y.
CORNERS AS SHOWN nate @ 210" ; 1/4" Web belt 6" X 6" ce- Common to all guard lenpths
c toc - — mented with hot asphalt. Post, Steel 3 |See Std, C-12.01
_ PART SECTION A-A PART SECTION A -A Braces, Steel 6 [See Stcli. C-12.01
1 1/2" 1.D. nominal RAIL TREADS Conc. for setting Post & Braces 0.17
size pipe or 2" X Type 1, Std, C-12,01 gate eini. Bars .
2" X 1/4" X 10'-0"L \ Reinf, Bars 8 #4 3'-6" 18.70
L 14'-0" . 7 Unit - 40' ROADWAY 17.86
16" : ) : 1 . . " T_ T
(g1 -0 Number of units as called for on Plans. : g 1'1/2 "I.D. nor'rllnal Fabrlcatcj:d £ 2 3”X3'l"X3'/'8"X52 10
"6 3/4" 7126 3/4" _ . size pipe or 2" X Web Belting 56 [6"X6"X%
N .- - : ol - 2" X 1/4" X 7'-0" 6 Unit - 34" ROADWAY 15.60
: ~ " 172" /2" !} 1/2" o < | Fabricated « | 2 [3"X3"X3/8"%45'-3%"
o o *-I-llz clear l 2 ] L S | _ Web Belting | 48 |6"X6"X%"
‘:_| _*”—_T __1]_ 1/2” Slope as called for on PlaﬂS j 11 . . -. X [ 5 Unit - 26! ROADWAY 13.34
57/ B _ 48T T ) R =T TT I T IR K gn . TR Fabricated £ 2 {3'"X3"X3/8"x37"'-9"
& T ¥ = Drain Ditech ‘s“r ; high sid e J L-— v Web Belting 40 |6"X6"XE"
U ket a— LA S e ~— TSI g Locate gate on 1g_d51 g . N R 1'-6 4 Unit - 20' ROADWAY 11,08
e oAU S o — and drain on i‘;‘"’ fl fn et [Ea B Fabricated z 2 [3"%X3"%3/8"'%30 ' -2%"
~ « gate to be se crosing. ‘,,4 I,___]_OH Web Belting 32 6"X6"X%"
< SECTION ON CENTER LINE 'FOR ANY WIDTH ROADWAY Dia
—~
Rails to be set 1/4" min. gr_1"
to 1/2" max. above top of { GENERAL NOTES
concrete abutment.., All com.:rete shall be Class-A. ARIZONA HIGHWAY DEPARTMENT Rev
1720 Used rails may be used provid- PLANS DIVISION
ing they are clean, free from rust, :
of uniform cross section and weigh
25 1bs./ft, min.
All rails, structural steel, CATTLE GUARD
steel posts and braces shall be
given one shop coat of No. 1 paint.
1'-6" Drawn 2-58 -
Section A-A showing relationship A 15—67 Drawing No.
of top of concrete, and finished g;acidd J.Pwo' ﬂ %
rade line. SECTION A-A ecke s ToU. Y -
& ¢ N Approved c Il-OI
Engr. Plans 568




in center

1'_1l!

6"'3"

k—-A" X 3/8" X 9" with 45° bend
13/16" dia. hole
for 3/4" ¥ 5" bolt with nut

and washer.

Paint Note:

Shop coat - All rails, end frames,
structural steel and steel posts
shall be painted one coat Paint No. 1.

Center of cattle guard
and fence line ——~

p -

2 1) _9”

/[

anchor bolts in

end curb cross section)

WELDED ANGLE END FRAME

ZI _9"

concrete.

3" X 3" X 3/8"L s

10'+9%" clear inside length

See Detail No. 1

Recommended location for 2-3/4"
(see

2-required (one at each end)

Both bars,

1/2" R

Round all exposed
corners unless
otherwise noted.

2 - 2" X 1/4"
straps 1'-3"
long. Alternate
at 2'-0" ¢c to ¢

Ve

25# rail

min.

8 w 20
or 8 I 23

1%l'
3/16" steel r’. :
3%"

Hele to be drilled for bolt N _ Approved two way | 14'-g" n
after post is installed and i self-closing latch—
plumbed and angle frame is 1= X
placed in position.
S & ol Approved
s p X—— , T hinges
N +1| = } )
~ x =
3, A T :TI 77 _’
4 < X ©
Fence . id
thig area Locate gate on hlgb side
Beveled and drain on low side. Set
curb % Note: gate to be self closing.
"X3"X3/8" £ — :
Ay A 3 / Fence posts, braces and
ST RIIRI L G .
‘J_ | 2-anchor bolts with T} 5 Type' 1 Gate as per Std.
3] nut and washer, 3/4"?& % C-12.01. Anchor bolts for angle frame
A | X 1'-2" with 45° . ,? o . Beveled 4n r,///;7 6:1
J | end qE s curb }\. t [ taver
| e | —1 | N
——-————1-«%1;;///T . X PRV | #4 reinf, .
_______ pening for drain A N bars openiug
10}- -Class A concrete i 4,&\ one end o
] P T
dia. '

6" 6”

"'—1/2”

o[ 1/4" web belt 6" X 6"
'l _cemented with hot

asphalt

PART SECTION A-A

Ziz 38 JE [/ .

%I!

PART SECTION A-A

%n

RAIL TREADS A TYPE TREADS

MATERIAL LIST Req'd.

Fabricated £ 2 3" X 3" x 3/8" X 10'-9 1/2"

Posts, for fence or gate 3 Same as Std. C-~12.01 except as noted.

Bolts, with nut & washers 2 3/4" ¥ 5" straight

Bolts, with nut & washers A 3/4" X 17-2", 45 bend mid point (anchor bolts)
Gate, with hinges & latch 1 Type 1 Gate for 14' opening, see Detail

Reinforcing bars 4 #4 bars X 8'-2" straight, aggregate weight, 22 1bs.
| Reinforcing bars 8 #4 bars X 2'-10" straight, aggregate weight, 15 lbs.
Reinforcing bars 6 #4 bars X 11'-9" straight, aggregate weight, 47 1bs,
Std. welded grille unit 2 Approximate weight 2200 lbs.

Welded angle end frame 2 Approximate weight 560 lbs,

Web belting, grille shims 12 6" X o' X 1/4",

Concrete - Class A, Total cubic yards 3.96 incl's setting 3 posts,

L

10'-0"

J

1

HALYF END VIEW HALF END SECTION

I

1
1

&t

L]

6" c to ¢
7!_0!!

-

i

"“3n

8 W 20 or 8 1 23

DETAIL OF WELDED GRILLE UNIT

o]

L y“"%qFéjuﬂ‘qﬁ

8!
Var,

(Closed end)

(Looking towar

d open end)

8 I._5||
8""" _7'-1“ 1 "'8”
S var, 5L o
- . - . f— Finished
1/4" web [g3 ] - grade
beltlng—‘J_J sl __l 6" I__ -O'
i el o

1'-2"

&t
61_1n I

L.ll_zlr

Top of concrete to conform with grade line.

ARTZONA HIGHWAY DEPARTMENT

PLANS DIVISION

Rev

T T T1

K

Grille unit

DETAIL NO, 1

TH

N

CATTLE GUARD

FOR SIDEROAD ONLY

RANCH

Drawn L.D. 5~54
Traced S.L.T. 8-67
Checked J.P.0, Wﬁ‘éﬂ
Approved
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Drawing No.
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10'_0"
4'-6%" wle 4'-635” L§"l "
l i
= ] o o o o
<1< < 10 ga. steel plate =
e
:qz ° ° 0\“-’ 0
:ZZ 55", [ 5%" A1l holes 7/16" win.)| —
=l = = cIJ (') cI> [ 3K <) r
10'-0"
1] 1_pin '-6}"” SII
i %II_.‘ILQ_—% ll- 64 -'—i= & 4 '_'L_i ‘_%‘ll
z 6 0 qq< o WO O o o )
= s P b O~ 555—*'-—- 5L 10 ga steel plate
ot ..l qqq .—+2— f\j
— [ -l e 1
= °  4gqqa< o o > A
ol o~
o [ = =
! <3< "W
- hol 16 .
._‘_r o B o All holes 7/ min. - )
PLAN - 23" & 26" CATTLE GUARD PLATE
<6“X6”X9'-0”
R -Slats ]_"Xﬁ”XlO'_O” ;ﬁll
! e
\\| 2”X6"X6'-0" ) 1 ] . ]
- i A
Y %
N 3
2'X6"¢2"'-1" +—hr— —-*/ —A— ——T

2"X6"X3"-0"
-2""X6""X10"-0"
2"X6"X1'-7"
~6""X6"X4 " -0"

DETAIL~2" X 3" TIMBER
BETWEEN ADJACENT PLATES

Fasten down with
3 -3/8" X 7" lag

Galv. 20‘l csk. head

. r) T
hinge nails, 4" long
: ¢ -\m ﬁ
q prxce '

Sl

Note: See

[ 2"X3"X11'-0"
End Frame Details @ of traCk*I PLAN

Nails not required in holes thus:se

I_j !._
'ﬂ:'_‘a':n' T S - | p - S+ |
-1 e-
|42 Lee
-—J——-i r—-
i) L.
L l_..® @ e o [ J
I 3
0 r |

‘T:‘_n:-n-a o e )1 fa'

'
fd~ - Lo

_IB'."{Q'_:Q [0 "D OlpT % !'_'—

il

4
2"X3"%10"'-0"

i
2"X3"X11'-0" !

10'-0"

Uy

]‘Q of track

. ONE HALF OF SINGLE
M TRACK CATTLE CUARD

13!_0u

ELEVATION

—

1 -11", 20

3

ARTZONA HIGHWAY DEPARTMENT

PLANS DIVISION

CATTLE GUARD
RATLROAD

Drawing No.

I 1.-1" 2" lll_llﬂll_llll
fand ) Double nﬁil with screws each piece : .I ||
‘o L galv. 16% nails , ‘ |
vt r‘v‘] 1 ' i
ot N 3 1 : g i---
l.--‘l - % ong 3"X6”X8 l'_on_/ Ballast 2 11
END FRAME TIMBER SIZES AW‘
' r_nw
R GENERAL NOTES e 140 —
z, The 2" X 6" & 3" X 6" timbers that are ELEVATION
~ fastened to the ties and the 6" X 6" posts
-, " shall be pressure treated, rough and un-
-2 painted. TI ini
1 1 painted. The remaining timber shall be
[ > { ! [6" given one coat of No. 7 and one coat of No.
e o 8 paint. DIMENSIONS A B
6''X6"X4"'-0" The metal plates shall be furnished Singl T F
N post with the manufacturer's shop coat of paint “ng-e Track 18 °-0" j13'-6"
6"%6"X9 " -0 " or shall be given one coat of No. 1 paint. 13' Track Centers |[31'-0" [26'-g"
post 14' Track Centers 32'-0" [27'-g" Drawn
Traced
END FRAME POST NOTGCH DETAIL Checked
Approved
o Engr. Pl

ans /”Zﬂikﬁ d’g 5-68

‘ C-11.03
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C [————————— 77

l Slope to drain

—

—

I 2 cone,

Std. spillway modified

PLAN

see Sect,B-B

pe

As called for
on Plans

2

.
24
B

\ ¥

A

Z

~~a.

Transition to Std. €-4.01
spillway is symm. about

‘ .\;7 subgrade shoulder,

Constr. joint

Cattle guard

g L

_Oll

6”'_1
Spillway

SECTION C-C
IN EMBANKMENT

i

o 4

3

J
e ]

,/" Ditch line

SECTION C-C

WHERE USED FOR THRU DRAINAGE~-
CATTLE GUARD OPEN BOTH ENDS

TR

Std, C-4.01 Spillway

SECTION A-A

wire mesh

SECTION B-B

GENERAL NOTES

For all other cattle guard details,

see Std., C-11,01,
This standard shall be

used in em-

bankment or where highly errodable soil

is found,

All concrete shall be Class A..

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

DRAINAGE

CATTLE GUARD

Dragwn M.C,T, 6-15=-65
Traced |R.A.F, 5-5-67
Checked|J.P.0. Qfp 5-58

Approved
Engr. Plans /“i:‘% . é: é!, 5-¢R

Drawing No.

C-11.04




Steel Gate® fiinges, top
hinge pin down.

E

lg'-0% seuize 1 ga G.L. Barba @ 57 incorvals For supplemental N M COmer, angle, interscction or
A - ? - L] o~ foa w e fane details I . - / F.D. pipe
5 ET A, 7 - 12 1/2 za. .1, Barbed line wire. L1&nce Getai.s, . . " "
o g'.-0" 5'-4"; S5-wire 257=0%; 4=wire s 7L Bde U < see Std, C-12.02 Wltll'l‘ cap or min. 2 1/2" X 2 1/2" X
% 67-3"; 4owiid| pe t | R
® ;ﬂ»—x - x: f— .. 'uT x X 1 f o | — x x x x: x x—
» X x— x J—ur = ol » ' = x x
2 j\_ . t o 7| o . : —
y o . = o ©
x 1 l—:--: __' -Q ' _‘ o~ : } x
= o| - ! T ™~ vy oy
AP Py ) DS R A ;
olo. TlE-MB ' isted wire stays +| Iy 9 - =N " , 213 .
RN - e Ty Stcll}ztwmte gt:ize y - 'j - “i 9 - 2" 1.D. pipe or ;‘:{}S%—Footmg
My gmpooting ~ \ Zz" . ga't;p T 5 WIRE 2" X 2" X 1/4" / brace. *-Iw See Section A=A
— k ong-typ. 10" f-—
o | L . i STD. LINE PANEL
Typical approved line post . _
Dia. yf WIRE PP All other details same as 4 wire fence . ETANDiRé)fsgBAin Piif;‘:vals
space max. .
SOk INTERSECTION pAnnr  STD. LINE PANEL Approved galv. oo e

Std. strain posts. /- \
/ \

x X
Approved latch;

l
"galv., self closir{g"// H__C.JE\“
" ';r 4

N

x n—
¢ of Hwyﬁs/

|
I, 3
- 2 .. ]
.Y i ' Ny
7/(Same panel as otherj 16'-0"; S-wire p
side of gate) i Unless &3 25'-0"; 4-wire i
otherwise \ 6"—-;
shown on 17-
plans STANDARD TYPE 1 GATE
2 st (Set gate to be self-closing)
Double loops of ays
9 ga. G.T. wire :equally spaced —

-x £ — X 4 X. » =
2' Pry stick \- _V |l . .
D.F.,Constr.— "——2” X 2"[D.F. ,Constr. grade.

x—ftgrade . » x * A x x x -

x x X X e - X
NI
o N AL ) B dF
v s {
[ 8'-0" &3 varies-14' min. to 20' max. (g 8'-0" ]
" Std. end panel " std. end panel

STANDARD TYPE 2 GATE

Where needed, hang 30-35# stone sag

weights on doubled and twisted 9 ga, Single loop of 9 ga. G.I. wire.
G.I. wire. As an alternate, use

conc. sag weight. (See Detail)7 - i K_
TA— - "

—_ . N

A
< — - x
- " A N /f X .
- #

/
i
/J
x
4

—~——x x

X L3

I

R L,

~ A
. b B e i
~
| 5'-4"; S-wire . 1'-0" to ’l 5'-4"y 5-wirg |k 8'-0" |
I 6'-3"; 4-wire 114" 5'-3": 4-wire Std. end panel

typ. each side of flood gate
STANDARD FLOCD GATE

Length is Variable

Ty

Ju

R/W
Wire shall be strung on opposite side of
1 post from highway except on curves as shown.
:c3 No portion of fence shall extend outside
3 of highway right of way line.

I—* SECTION A-A GENERAL NOTES
Posts and braces shall be green in color. Posts
1 1/2" x 5" Block dim. shall have white top. Wood parts of Type 2 gate shall
doubled and tol.=t1/4" be unpainted.

Line posts shall be "T", "U", "Rail", "Hat", or

twisted 9 . .. - . '
wrste 8a, similar production sections except "Ells" or "Angles;

. A =
(;c.)c];.l; ::;f ‘|_'i ' i:\.%) shall weigh, exclusive of anchor, a min. of 1.3 #/£fc.
; Sl . ] and shall be punched, knobbed or corrugated to hold
tered 1n” m . i wire firmly in position. Clamps of min. 11 ga. galv,
bloc':k.t].. P wire shall be used to attach fence. Punched, lug type
projection; fasteners are not permitted.
joining DF ‘:PH,‘:_CON?'?ETE Where anchor is omitted or post hole is drilled,
down. SAG WEIGHT posts must be set in concrete.
There may be a max. of two splices between strain
Note: ‘ posts but not on the same wire and no splice shall be
When tubular post hangers and/or placed within 100' of a strain, corner or gate post.
latches are used, hangers and/or Post spacing shall be measured along top wire.
latches shall be drilled for a Angle is any deflection greater than 14°
single 3/32" ¢ min, drive pin to All concrete shall be Class A.
prevent rotation of the hangers
and latches. ARIZONA HIGHWAY DEPARTMENT Rev

PLANS DIVISION

A N\ T
TYPICAL STEEL LINE LINE FENCE AND GATES

POST SECTIONS STEEL POSTS

LA 2 e e, Drous [ 5 €9 [ brawing e
£l 2 .

R.A.F 3-7-67
- 12 1/2 ga. crosswires. 1 - ad- g;acidd 3.7.0. 9 548
justable diagonal guy. Fully ecxe 2o e C_IZ.OI

. Approved )
galvanized. Engr. Plans MM!—C&




End posts. Both line
fence and wing fence
wires shall be termina-
ted at and fastened se-
curely to these posts,

Line fence
5.

Brace
End posts

Wing fence

Roadway

—_) -

i A\

WING FENCE DETAIL

This detail shall be used where
wing fences are called for on plans.

16' max. panel

each post or 11 ga,
clamps,

STOCK FENCE

e

Std. line post.
M -
O -
X —— A XXy ——F =
2 strands e Wire xstay,ctr. ] -1 ¥
barbed wire f each panel—» | T~
2 el /i VAR G B
-~ P
9 ga,— gTT 1
O
P = ™ = S
] 5
| ugCak o)z
11 ga. 0
~ A - !
o
g Vo F—A_“—’\H - __—_?_L.k
—~ —rn ] —*___
A = H— - -
9 B8a . ——a I\—'—Jﬁ >-[ L '*‘r
b/ ,11 ga-/m ;[g‘vmf‘
H <
A d
\ I ga. double wrapped
galv, wire ties., 4-

Wing fence shall be
securely fastened to
wing wall by 1/2" eye
bolts or other approved
method.

*Rectangu-
lar mesh
galv., stock
fence.

- R

WOOD POST FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE

L
|
]

-X

-

L 8" 1 14" min., 20' max Ll 8! '
L i . ")
1) Yy D
L] L
B c
Existing Gate to be Removed
w ] * of ql\ L ————7EL o
o J
- L] x » = ] | 3
-x . ) 3 el -
—N; x X » //x BN .
T ——y = O
T AR]
:L 22" min., 28' max. ll 8' Jj
i} S
Existing Gate Removed LJ
C

STD. C-12,01 FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE
i I

n t
——
. »-
hf SN x-
L, —;;:E:S“r?ﬁr‘“‘“
i gt AW
biid v
t;s D
~X: x ] »* -
~X X “ : %~
- x » — -
- x x -
b S a0 R
u 22' min., 28' max. \T¥ Wi gr vitIW
o i M
A I Y D
Existing Gate Removed ‘c

DETAIL FOR REMOVING EXISTING LINE GATES

Procedure: Remove gate and hardware and wire
between posts A and C. 1Install new second brace
at post C (Std. C-12,01 fence only). Stretch

new wire between posts A and C. Remove post B
and brace.

(Approved salvaged wire may be used.)

Staples for wood posts shall be 1 1/2" galvanized
and fabricated from 9 gauge wire.

Std, steel
line post “_, . "
}i”
—
x X r81/ll
x x—x— — ¢
4-strands | 83"
barbed wire H—x— _7%L”
< -
1 =
1-strand 1'=2" — ~
12% ga. —+
twisted :'r%-7 -
barbless ‘1ﬂj o
- I -
wire i' ~
1
) L

Drawn for 5-wire

GAME FENCE

4-wire game fence shall be
constructed using standard
4-wire line fence spacing
and substituting 12 1/2 ga,.
twisted, barbless wire for
the bottom strand.

GENERAL NOTES
For any details not shown on this sheet, refer to
Stds. C-12.01.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

SUPPLEMENTAL FENCE
DETAILS

LOM, KS, DG-4-60
D.G. 3-67

Checked| J.P.0. ) 568

Approved ,

Drawing No.,

C—-12.02

Drawn
Traced
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Hog ring fasteners or

9 ga, tie wires top and

bottom 1'-6" ¢ to ¢

1L

Corner or end post

1k

g
e
&
o
1
~
10l|
dia.

6"+

10" max.

2!_0u
min.

6"
K=.r‘a$;c¢w;

Wy RS

7 ga. strain wire
top and bottom

w( Brace

Knuckled selvage up

All pipe posts to be capped
with dome type cap

Top of wire mesh and
post exclusive of dome

or pressed steel cap :j

a 7 %7 N\ 7 ~7

Truss tightener

9 ga, tie wire or
,/FG ga., wire clip

3/8" truss rod

CORNER OR END PANEL

3', 3'-6" or 4' wide as

Fork latch with
provision for padlock

called for on plans

Stretcher bar;

Hog ring fasteners or

9 ga. tie wires top and
bottom 1'-6" ¢ to ¢

WALK GATE

3/8" truss rods

10' max.

X N A M K
Strain post

Pt
Stretcher bar 174" X 3/4"

Stretcher bar band

Line post -

"H" section or pipe

Height as specified
on Plans

2'-6" min,

I6”

LI T A b aun & o v o v a2

Hinges shall permit full

f RXXT
Brace, each side
N XX X ¥

bolted attachment

swing

10”

dia.

STRAIN PANEL

To be spaced at 500" maximum intervals

GENERAL NOTES
All concrete shall be Class A.
Gates shall be of welded or malleable cast or
pressed steel fitting construction.
Fittings not specifically detailed shall be of
approved heavy duty design,
"H" Section posts shall be capped with pressed

Drawing No.

C-12.03

steel top.
Strai End & "1 D TNominal i - ARIZONA HIGHWAY DEPARTMENT
rain, En .D. Nominal size pipe
Corner Posts PLANS DIVISION
Line Posts 1 1/2" 1.D, Nominal size pipe
"H'"' Sec. 1 7/8" X 1 5/8" Nominal size ITEEIJ(:IB

Braces 1 1/4" 1.D. Nominal size pipe
Gate 1 1/2" I.D. Nominal size pipe CHAIN LINK
Fencing 9 ga., 2" mesh fabricated wire

Drawn L.O.M., 2-58

Traced R.,AF, 11-67

Checked |J.P.0. 3 5-¢8

Approved .
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rme

without arm, the barbed wire strands
shall be secured to the integral loops
by a 6" minimum turn back and twist.

ormed corner post

3-12 1/2 ga. galv. barbed wires. 14 ga. barbs. There
may be a maximum of 2 barbed wire splices between
strain posts, but not on the same wire and no splice
shall be placed within 100' of a strain, corner or
gate post,

©

Extension arm o

X

x

|1

1E

3/8" truss rod

Corner or strain panel

o2

#7 ga. strain wire

top and bottom. Tie Footing for
with 9 ga. wire or
hog ring fasteners
1'-6" ¢ to ¢

o]
all

P
XXX
oveds

A
2R
Potete%s!
o %e% %

RS A
otgeseieotatetels
RIS

%
&

Truss
tightener:

.."v
<
&
> .‘

o
s
5 o
LR
o -
0
X7
KRR
e%a%%
10'-6"
1l

)

[y
-
~
o,
X
‘0

e

~

2I_6H

line post
10" dia.

10' max.

(all panels)

- G‘ 1I_6|1
© B - &
dia.

=/ Footing for Strain, End,
Corner and Gate Posts

Fencing shall be 9 ga., 2" mesh, fabricated wire.

Fence Using Pipe Members
Member Size Lgth.
() Corner post 3 1/2" 1.D, nominal pipe size gt .o"
{?2) Line post 1 1/2" 1.D. nominal pipe size 8'-6"
Strain or gate post 3 1/2" 1.D. nominal pipe size 10" .6"
Brace 1 1/4" 1.D. nominal pipe size as req'd.
Stretcher bar 174" x 374" flat 6 -2" £11 concrete
Fence Using Roll Formed Members
(D Corner post 5.144# /ft. section with integral 9'.-0" 4 .
fabric loops per Detail A or equal approved heavy duty design.
(2 Line post 2.72# /ft. section per Detail B BI1-6"
; or equal
| 3 sStrain or gate post | 3 1/2" I,D, nominal pipe size 10 -6
l (4) Brace 1.35# /ft. section per Detail C as req'd.
or equal
(3} *Stretcher bar 1/4" £ 3/4" flat 6'-2"

bexrmree, sy s 5

* Not used with corner post having integral fabric loops. (See Detail A)

3 1/2"

2%

11 ga. X 1"
stretcher bar
clamp, 1'-2"
¢ to ¢

E ? 1 5/8"
»ll=10 ga, '-I

l 3 1/2n

> =
"__L [

r__l 1/4!1

e i

Hg 14 ga.
¥

DETAIL B DETAIL C
:Hinge
~ x x X x X x x o -X: »—
L x x x X X x - x:
{b—x X P x x x x—AF =—x X—
A4 RV AV AVATA A AVAVA AV AVAVAVAVAY AVAV AV AVAVAV AN AV AV AV A A A & ’—nxxa(xvvv —
A A ]
>d
1 1/2" 1.D. Nominal —
Truss ‘\\é = ,
tightener = -
1 o
3/8" truss rod ] i
o

RSP EE XD
oIS
DORIELRELL
+ 02020000

Z XXX X EXTXIIXX T X I XXEX

=1 1/4" 1I.D, Nominal 4

size pipe

DO DL AR BER KA AR RN

X
L R o o OO R2EXOX

Fa W W s VAV AV A VAT A VAV

12'-0" Gate

Note: For Walk Gate, see Std., C-12.03.

GENERAL NOTES
e Class A,

Gates shall be of welded or malleable cast or
pressed steel fitting construction,

Fittings not specifically detailed shall be of

Strain posts shall be spaced at 500' maximum
intervals and both corner and strain posts shall
have strain panels each side,

All pipe posts shall be capped.

9 ga., galv., 2" mesh
fabricated wire

[

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

FENCE-INDUSTRIAL TYPE,
FABRICATED WIRE
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*%200"

/-3/8" galyv., cable;

' e
: e ' 7-wire common; 1 i
c¥ Yo an panels 20' max. Cable sag per 20" g _—g 4200# test minimum. E FRONTAGE ROAD Lo K
I . ‘ panel = 3/4 max.} 2 Use for both wood or [
1 I 4 . J&’ — £ : = steel post corner. 10't ~ T Toe of dyke /_\
. f“L ——L._\ ———
- 11 (1] 1#9 galv. . — g — op P my— — N
aal 1/2 X1 1/2 11 . . 2 1/2" X2 1/2" Ali fb : (— f — \/ ) .
o bolt 6" turnbuckle wire tie E X 1/4m 2 50 ignment of barrier € ) §> \V¥€§+
4000# test fence. See elevations \ dyke — "
: . | e———e
© 1+ Approved line long for post locationms. g :ih
_' = i " t ti
~| g 2! ? 2" X L/4" L pos> sectiom, Extremity of wing wall, _4//
. ong MAIN ROADWAY end section or pipe —
culvert I
=y TS FW\— ,_\
R 31 % Wy L3 PLAN /
o] Mg Ad A A 4
Sl Ee Ty T
el Limad i ) Type 1 or 2 "
K kx *% vl “—Anchor plates on line **Maximum distance between - Type 1 or 2
lDJ. "Wy 2 1/2m posts. See €-12.01. strain posts or strain r(-Toe of dyke Toe of dyke“ﬂ
Lf——J %/iﬂéi ?, 1 X INTERMEDIATE POST Yia post and end post, Also, * *
dia. ong STRATN .P o maximum distance between ) 7> Dyke 0 0
END POST TYPE 1 BARRIER FENCE - STEEL POSTS RAIN PO cable clip splices. Place TR s
turnbuckle approximately ELEVATION
*RA200 ! midway between cable clip For Type 1 or Type 2 - 6:1 slope only
_ pe - - splices,
- r- A1l panels 20" max, D ! 218"
9 rﬂt b 4| pu Ay Type 1 or 2 LE8”X8"X£+'-O” wood posts - no cable
T -5 Fe ~+ =‘~= 3 77777‘._5_'_-_6" i £ . Type 1 or 2
iﬁ 60d spikes 8" x 8" ‘J [ 2-3/8" galv,, Crosby =T = 3/8” X 10" ga]_v_ g T:B.X POStT spacing
: 2 each support posts —a] D type cable clips, 2-1/2" , 1 eve bolt, nut and I: Ype I
K : . . S ! _ c toc miv. Use on all malleable iron o Dyke’ i o o
™~ , \\\\\:\\Q::jb i 8" x5°-0 ©| cable endings, either washer WL N < < ——1 }
i . \?oo brace ! - wood or steel post ELEVATION
i ’ S i 4 constr. AJ 1L For slopes steeper than 6:1
- I T~ [ l RSV 1 TSR
o LVAJ S ~ o A o ’ I 24 o chamfer # Required location of line post
N *u"} ~. ) ;—v”j K rﬂ/LI ;'v 1 Ry ® Required location of end post
~ L ~y F | L I L . 4 b @ Required location of strain post
S N -— =t ***Maximum distance T~ - o 3 E )
END POST INTERMEDIATE POST between end post END POST g Al
TYPE 2 BARRIER FENCE  and cable splices. ™ s e
WOOD POSTS Place turnbuckle L o =
1'-6" 6" filler approximately mid- 577 ol "g
, way between end 1 #6
_ piece =1 Ly
Z posts. ol | black ™
= | AT VT T TS .. e 1= ]
NSNS KSNNY ¥ H 1
7 III‘IIIII o™ h ..I_sn X 8" ¥ 4!
SECTION A-A 4 'L ! redwood S4S
BARRIER POST ARIZONA HIGHWAY DEPARTMENT Rev
Galv., Crosby type SECTIO '“‘1'/‘;” 6" el GENERAL NOTES PLANS DIVISION
cable clip galv. All concrete shall be Class A,
‘ lag bolt Wood posts for barrier fence shall be rough, pressure treated. ES}XEQE%:[IEIQ I7I§]J(3I3
L“\“" Iv':(iﬂ Cable 1/2" galv. spring Steel posts for barrier fence shall be painted green with AND
722 washer (powerline white tops,

SECTION B-B

hardware)

SECTION D-D

Barrier posts shall be S4S redwood, untreated.
All cable ends shall be wrapped with galvanized tie
accordance with the cable manufacturer's recommendations.

Barrier fence shall be used only to prevent crossings between
roadways and shall not be used where guard rail is required or

where physical barriers are present,

BARRTIER POST

wire in

Drawn D.G. 10-66 Drawing No.
Traced S.L.T. 10-67

Checked ([J.P.0. ¥ 4548 C-12 05
Approved . *
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Bud Lreaimeni as
called for on Plans

~Finished grade

TR e b g
P PO~ W
A

[r-Subgrade

R AT R

a DL B T,

Apron as called
for on Plans

-~

Drain. or j
chan. excav

l’\,__

Culv. lgth. with hdwl.
f
Culv. lgth. with end section.

- ANTES
- Loty o -
! Y 7 T
H _
[]

Note: Culvert length will be given in 2' units.

N rorn =

1'-0” min. |

‘—
4 Culv. lgth. with no end treatment.
"~ See Std. €-13.03 or C-13.05
whichever is applicable
EMBANKMENT INSTALLATION
Fill
| Varieso ol Sl"% E
[e))
~3 Berm l 2:1 slope
\‘\ W Sinished grade e j‘. AN /
Siope as \\\\ Outside )
called for T~ l dia.
on Plans = T
i \¥—Subgrade
E —8
“{ Diameter *Minimum space between pipes
‘l‘.] 12" to 24!1 1'-0"
30" to 66" One-half diameter of pipe
CUT INSTALLATION 72" to 84" 37-0"

6:1 slope

Note: Drop inlet similar

FIGURE A

Width of cut ditch minus 1'-0",

*When headwalls are used, space as per
headwall standard.

Cutside
Span

Span Minimum space between pipe arches
18” tO 36“ 1'_0"
43" to 72" | One-third span of pipe arch

SPACING FOR MULTIPLE INSTALLATIONS

Finished shoulder line—t*

~
—_— < __
) - o - - o i
. °'°° - :9‘- °nm\.‘\ = -‘—Varles
o ®n - o« -albs ® »! a0
LG S S A (T YT S /LR LT OF ANI AT SRR be— 11
Fine A 7
PR K ~—Pipe 0.D.
aggregrate -7 Oy —

Perforated C.M,P,

Drawn D.G. 3-68 Drawing No.
Place holes down Traced D.G. 3-68
PERFORATED C,M. P, INSTALLATION Checked |7.7.0. ) 568 | C~|3.0|
Approved i
Engr. Plans didiede; 5 (8

End Elevation

® W for outlet end = 4' + pipe dia.

Berm shall be constructed as noted
on plans.

GENERAL NOTES

Additional excavation shall be required, as
shown in Figure A, when headwalls are located in
a cut ditch.

Headwall shall not extend more than 3"

above the embankment slope and in no case above
the shoulder elevation.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

»IPE CULVERT
INSTALLATION

Rev




Mortar

TONGUE AND GROQOVE BUTT
(Broken ends)

MORTAR JOINTS

i‘ Class A concrete
Y

1

2" X 2" max. size welded
wire fabric. 12 ga. max.
Overlap and tie with 2

wire locks. 4" min,

A

41!

1! long trench at joints

CONCRETE ENCASEMENT

NN NN AN NN A S RS N S NNNNS NN ZLZ

0 :"\\ %I\\%‘O X\—l

N
\\ \\}

4.0

NS 2
1'-6" 0.D. 1'.6"
maX. max.

TYPE 1 - POSITIVE PROJECTING

Finishedgrade "4 NN NN N NN NN N NN NN NN NN
5 0.D. min.

-

fNatural ground or

compacted embank-
ment,

Slope walls in un~-

stable soil, ———~»~1’Ki
Where width at top
of pipe exceeds 1.5

0.D., use Type I
installation.

© 0.0./4, 1'-6" max.
6" min.

TYPE 2 - NEGATIVE PROJECTING

Finished grade Finished grade-—‘!‘L A ; SOVN AN RATRIRNRNN
Original 1
ground H/24,
—1'-0" min.,
3/4 0.D. max.
*0,D./4 max., 6" min. %J 0.D, *
SOLID ROCK OR OTHER
UNYIELDING MATERIAL
Finishedgrade A AR ERRIRERIAIRY SN YA N N S )
o 5 0.D. min .
| - ]
< \d ////;,'é ; NN ﬂ§:}
S\ B b= A
1. Build embankment to 1.5 0.D. .-./.t_ol = \\
here. s NN A NN/ max. A r--\\\\
722N

above top of pipe.

5. Place fill material //
loosely in balance ST
of trench.

6. Complete embankment.

2, Excavate trench. \<:k/
3. Place pipe. ~ /// - A
4. Backfill & compact ~f
1! /
L et A ”

TYPE 3 - IMPERFECT TRENCH

GENERAL NOTES

Rubber gasketed joints shall
be used on irrigation and storm sewer
lines unless mortar joints are speci-
fied.

Cross drains with tongue and
groove joints will not require exter-
nal mortar bands.

For minimum cover and maximum
fill heights on concrete pipes, refer
to Std. C-13.03,

In the type I placement the con-
tractor may elect to place the em-
bankment first and then excavate a
trench for the pipe - No Pay Item.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

REINFORCED CONCRETE
PIPE FLACEMENT

Drawn R.E.W. 3-58 Drawing No.
Traced S.L.T. 7-67
Checked J.P.0. 0 5-¢8

C-13.02

Approved .
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HORIZONTAL ELLIPTICAL PIPE VERTICAL ELLIPTICAL PIPE
Area HE 11 HE 111 HE IV VE 11 VE III VE IV VE V VI
Size of Crack D Load 1000 (|Crack D Load 1350 | Crack D Load 2000 Area Crack D Load 1000 } Crack D Load 1350 | Crack D Load 2000 { Crack D Load 3000 | Crack D Load 4000
Open'g | Min, Type Min. Type Min. Type Size of | Type Type Type Type Type
(W 1 (2) M T @ 1 [ ) Open'g | Min. [ (1) (2) IMin [T T3 I Min. [ 12 [ I Min [ ] (T3 | Min. (DT (2 T03)
14 x 23 1.8 2 13 20 1 |20 NL 45 x 29| 7.4 2 15 15 2 23] 40 88| 1 135 | NL | NL| 1 [NL | NL |NL 1 [NL | NL | ML
19 x 30 3.3 2 13 15 [ 1 |20 NL 49 x 32| 8.8 2 15 15 2 [18] 30 78] 1 [28 [ NL [ NL] 1 [nL | nL|NL 1 INL [ NL | NL
22 x 34 4.1 2 13 15 1 |20 40 53 x 34| 10.2 2 15 15 2 [18] 25 | 70] 1 j27 NL | 85] 1 [NL | NLINL 1 [nL ] NL | ML
24 x 38 5.1 2 10 | 10 2 13 15 1 |20 30 60 x 38| 12.9 2 15 15 2 |18 20 [ 70] 1 [27 ] 55 [ 80| 1 (65| NL|NL 1 |75 NL | NL
27 x 42 6.3 2 10 | 10 2 13 13 1 |20 25 68 x 43| 16.6 2 15 15 2 Jis [ 20 [ 70] 1 [27 [ 40 ] 80| 1 [s0] NL[NL 1 [s55 ] NL | ML
29 x 45 7.4 2 10 | 10 2 13 13 1 20 25 76 x 48| 20.5 2 15 15 2 11818 | 70] 1 27 [ 35 [ 77 1 {40 ] NL|NL
32 x 49 8.8 2 10 | 10 1 13 13 1 20 22 83 x 53| 24.8 2 15 15 2 (18| 8 70l 1 [27 130 77}] 1 {35] NL |NL
34 x 53 10.2 2 10 | 10 1 13 13 1|20 22 91 x 581 29.5 2 15 15 2 18] 18 170 1 [27 | 30 | 74
38 x 60 [ 12,9 2 10 | 10 1 13 13 1 |20 22 98 x 63] 34.6 2 15 15 2 18 118 | 70 1 [27 [ 30| 74
43 x 68| 16.6 1 10 | 10 1 13 13 1 |20 22 106 x 68 40.1 2 15 15 2 [18 [ 18 [70] 1 J27 [ 30 74
48 x 76 | 20.5 1 10 | 10 1 13 13 1 |20 22
53 x 83| 24.8 1 10 | 10 1 13 13 1 [20 22
S8 x 91| 29.5 1 10 | 10 1 13 13 1 120 22
63 x 98 | 34.6 1 10 | 10 1 13 13 120 22
68 x106 | 40.1 1 [10 ] 10 1 13 13 1 20 22
NOTE: NL indicates no limit.
GENERAL NOTES
All £ill heights are measured in
feet from finished grade to top of pipe.
Minimum £ill heights shall be as
noted except no pipe shall extend above
ROUND PIPE subgrade.
CLASS 1 CLASS 11 CLASS 111 CLASS 1V CLASS V _ For cases not covered hereon, special
Area | Crack D Load 8OO | Crack D Load 1000 | Crack D Load 1350 | Crack D Load 2000 | Crack D Load 3000 designs may be prepared.
Sizq of Type Type Type Type Type Type refers to type of placement.
Open'g | Min. | (1) (2)| Min. M [ @ Mo, D] @D[@ [ Min (D[ @ T3 | Min. [ (DT D [(D For other details see Std. C-13.02.
12 [0.8 3 8 9] 3 11 14 3 |40 NL [ NL] 2 {NL [NL [NL] 1T |NL | NL | NL
15 [ 1.2 3 8 91 3 11 14 3 [30 [ NL [ NL| 2 [60 | NL [ NL] T [NL | NL | NL
18 [1.8 3 8 91 3 11 14 3 [25 [ NL[NL] 2 J4O [ NL [ NL| 1 [NL | NL | NL
21 2.4 3 8 9] 3 11 14 2 |20 ] 30} 4] 1 30 ] NL [NL] 1 |NL | NL [ NL
24 [ 3.1 3 8 9] 3 11 11 2 (15| 201 39| t [25 [ NL [ NL] T [NL | NL | NL
30 | 4.9 3 8 9] 3 11 11 2 |15 20 35] 1 |23 ] NL|65] T |60 [ NL | NL
36 | 7.1 3 8 9 3 11 11 2 |3157 15| 35] 1 [23] 40 [ 62 I |45 [ NL | NL
42 19.6 3 8 9| 2 11 11 2 1151151 35| 1 [23 [ 30| 62{ 1 [35] NL | NL
48 J12.6 3 8 9] 2 11 [ 11 2 |15 15 [ 35] 1 [23 ] 26 [ 59] 1 [32 ] NL |100 Rev
54 [15.9 3 8 9 | 2 11 | 11 2 |15 15 | 35] 1 123 246 [ 59] 1 |32 ] 60 | 95 ARIZONA HIGHWAY DEPARTMENT
60 [19.6 3 8 91 2 11 11 2 J15]1 15 ] 35] 1 [ 23] 23|57 1 1321 48] 90 PLANS DIVISION
66 123.8 3 8 g ]| 2 11 11 2 (15|15 | 35] 1 [ 23| 23157 1 [32] 47 ] 85
B e Bt T B ML R TR L A LI
84 [38.5 3 8 9] 2 11 11 2 1151157357 1 1231 23| 357 1 [32] 43 85 FOR REINFORCED
90 [44.2 | 3 8 51 2 11 [ 11 | 2 115] 15 | 34| 1 [ 23] 23| 56] 1 [32 | 43| 85 CONCRETE PIPE
96 [50.3 3 8 9 | 2 11 11 2 15115 1331 1 P23 ] 23] sa] 1 [32] 431 80
102 [56.7 3 8 9] 2 11 11 2 J15 [ 15131 1 237 23|52 1 [32[ 43| 80 Drawn J.P.0. 7-65 Drawing No.
108 [63.6 3 8 9] 2 11 11 2 _f15] 151 30] 1 "23] 23] 50[ 1 [32] 43 [ 80 Traced S.L.T, 8-67
Checked | J.P.0. 3 5-49 C""|303
Approved ’

Engr. Plans

3-68




Length of pipe

——.

J\l

per Plans

—_—————— e}

L

r—

e e s . i ey e e

PLAN

SECTION A-A

PIPE | APPROX. DIMENSIONS - TNCHES APPROX.
DIA. | WEIGHT | T A B c E | F |[SLOPE

24 1520# 3 9% | 43% | 30 73% | 48 3

27 1930# 3L | 10% |1 49% 124 [ 73% ] 54 3

30 21904 3% 112 54 19% 173% | 60 3

36 | 4100# 4 15 | 63 34% 197% | 72 3

42 5380# 4% 121 63 35 98 78 3

48 6550# 5 124 [72 26 198 84 3

54 | 8240%# 5% | 27 65 33% | 98% ] 90 2%

SPACING FOR MULTIPLE

INSTALLATION

FRONT ELEVATION

GENERAL NOTES
Design of end section shall conform to
standards for reinforced concrete pipe.
End section joint conformation shall
match the pipe joints.
Embankment slope shall be warped to
match slope of end section.

*C *B |

T

™ |-
T~
1/2 dia.} T“*—»\

LEmbankment
s lope

Culvert

length
Right Angle Culvert

Roadway ¢,
=
o
;
p—
rt
o]
o

*See Table

Skewed Culvert

CULVERT LENGTH AS SHOWN ON PLANS

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

END SECTION
SEINFORCED CONCRETE
PIPE

‘Drawn D.G. - 4-67 Drawing No.
Traced S.L.T. - 5-67

Checked T1.P.0. 90 5-4R -
Approved C |3'04
Engr. Plans |fvikedis 5-¢4
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< DIMENSIONS - INCHES
Length of, C.M.P, | PIPE | CA. [ A | B | H| L | W | APPROX.
per Plans DIA. 41 | Max.| *1 | #1%| #2 | SLOPE

24 16 10 13 6 | 41 48 2 1/2
~MTTTE 30 14 12 16 8 { 51 60 | 2 1/2
T% 36 14 14 19 9 | 60 72 2 1/2
R 22 | 12 | 16 | 22 | 11| 69 | 84 | 2 1/2
M 48 12 18 27 | 12 | 78 90 2 1/4

_ 54 12 18 30 | 12 | 84 | 102 2

SPACING FOR MULTIPLE
INSTALLATION

°]
ol
oi
Lf\w\L/\ A

See General Notesgr— mI: $

]
'.
104

SIDE ELEVATION

FRONT ELEVATION

_, _Culvert AAL] Embankment
" length ' Stope

Roadway G

Right Angle Culvert

Skewed Culvert

CULVERT LENGTH AS SHOWN ON PLANS

PIPE ARCH DIMENSTONS - INCHES
GA. A B H L W | APPROX.
SPAN | RISE #1 | Max.| #1 | #1%| 2 | SLOPE
29 18 16 9 14 6 | 32 [ 48 2 1/2
36 22 14 10 16 6 | 39 | 60 2 1/2
43 27 14 12 18 8 | 46 | 75 2 1/2
50 31 12 13 21 9 ] 53 | 85 2 1/2
58 36 12 18 26 | 12 | 63 | 90 2 1/2
65 40 12 18 30 | 12 | 70 102 2 1/2
72 bt 12 18 33 [ 12 ] 77 {114 2 1/

GENERAL NOTES

The end section shall be joined to the
pipe, arch or connector by welding or 3/8"
bolts or rivets. The maximum allowable spac-
ing of the bolts or rivets shall be 1'-0" but
in no case shall there be less than 12 bolts
or rivets per joint.

When a connector is used, the pipe or
arch and the connector shall be joined by a
standard coupling band.

End sections comprised of two or more
pieces may be field assembled using 3/8"
bolts or rivets.

End sections may be welded, bolted, or
riveted directly to pipe or arch without use
of 24" connectors.

All components of the end section shall
be galvanized.

Embankment slope shall be warped to
match slope of end section,

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

END SECTION

CORRUGATED METAL
PIPE AND PIPE ARCH

Rev
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TABLE 1 B TABLE IT
CORRUGATED , CIRCULAR, STEEL PIPE - 2 2/3" X 1/2" ANNULAR OR HELICAL CORRUGATIONS CORRUGATED, CIRCULAR, STEEL PIPE " ¥ 1" ANNULAR OR HELICAL CORRUGATIONS
RIVETED, WELDED OR LOCK SEAM FABRICATION H-20 LOADING RIVETED, WELDED, LOCK SEAM H-20 LOADING
Dia 16 Ga.-.064"| 14 Ga.-.079" | 12 Ga.-.109"( 10 Ga.-.138"| 8 Ga.-.168" Dia. 16 Ga.-.064" |14 Ga.-.079" | 12 Ga.-.109" | 10 Ga.-.138" | 8 Ga.-.168"
Min.| Max. Min.j Max,. Min.| Max. Min,| Max. Min.| Max. Min.| Max. Min.| Max, Min.| Max. Min.| Max, Min.| Max,
12 2 76 2 83 ‘ 36 2 29 2 41 1 56 1 65 1 70
15 2 60 2 66 42 2 24 2 35 1 44 1 50 1 60
18 3 51 2 56 1 71 48 3 21 2 30 1 38 1 42 1 49
24 3 37 2 41 1 48 54 3 19 2 27 1 34 1 37 1 42
30 3 31 2 33 1 37 60 3 18 2 24 2 31 2 34 1 37
36 3 26 2 28 1 32 1 34 66 3 16 3 22 2 30 2 32 2 34
42 2 26 2 28 2 29 2 31 2 32 72 3 15 3 20 2 29 2 30 2 32
48 2 26 2 27 2 28 2 29 2 30 78 3 13 3 18 2 28 2 29 2 31
54 2 26 2 27 2 28 2 28 84 3 18 2 27 2 28 2 29
60 2 26 2 27 2 28 90 3 17 3 26 3 27 3 28
66 2 26 2 26 2 27 96 3 24 3 25 3 26
72 2 26 2 26 102 3 22 3 24 3 25
78 3 26 108 3 21 3 22 3 23
84 3 26 114 3 21 3 22
120 3 20 3 21
TABLE IIT
STRUCTURAL PLATE PIPE - 6' X 2" CORRUGATIONS
BOLTED FABRICATION 4 - 3/4", A=325 bolts per foot of seam) * H=20 LOADING
12 Ga. 10 Ga. 8 Ca. 7 Ga. 5 Ga. 3 Ca. T Ga. GENERAL NOTES
Dia. { .. Max. §ovin Max. Min Max. Min. Max. Min Max. M Max. M Max, All fill heights are measured, in feet, from finished
N6 T T @) [y 1(2) T @ "o [@ Moy | @) grade to top of pipe.
60 1 39 1 57 1 | 66 15 1 71 86 1 79 158 1 |88 176 1 96 198 Minimum fill heights shall be as noted except no pipe
72 1 32 1 46 1 |49 | 63 1 |52 |72 1 |56 87 1 |61 |122 1 |66 1132 shall extend above the subgrade.
84 1 28 1 38 1 |40 | 54 1 |42 | 62 1 ! 45 74 1 |48 38 1 51 102 Fill heights over 100' shall be used only after a
96 2 24 2 34 2 |35 | 47 2 136 | 54 2 | 38 65 2 140 77 2 142 83 thorough investigation of the foundation material.
108 2 21 2 31 2 | 32| 42 2 |33 | 48 2 |34 58 2 136 67 2 |37 73 All corrugated metal pipe and appurtenant parts shall
120 2 19 2 29 2 | 301 37 2 |31 | 42 2 | 32 52 2 133 60 2 | 34 66 be galvanized.
132 3 18 3 26 3 29| 33 3 (29 | 39 3 [30 46 3 131 55 3 |32 60 For installation details, see Std. C-13,01.
144 3 16 3 23 3 (28] 31 3 128 [ 36 3 {29 42 3 129 51 3 130 55 For fill height design data, see Std. c-13.07.
156 3 15 3 21 3 127 ] 29 3 |27 | 33 3 |28 40 3 |28 47 3 129 51
168 3 14 3 19 3 {126 3 |27 | 30 3 [27 37 3 |28 43 3 |28 47
180 3 13 3 18 3 | 24 3 127 | 29 3 | 27 34 3 |27 41 3 |27 44
192 3 18 3 123 3 126 3 |27 32 3 127 38 3 |27 42
204 4 17 4 | 22 4 125 4 126 30 4 126 36 4 127 40
216 4 |20 4 | 24 4 126 29 4 126 34 4 | 26 37
228 4 |20 4 |22 & 126 4 126 32 4 126 35 ARIZONA HIGHWAY DEPARTMENT
240 4 (21 4 | 26 4 |26 30 4 |26 33 PLANS DIVISION
252 4 |25 4 |26 30 4 126 31
CORRUGATED METAL PIPE
NOTE: (1} indicates circular pipe. * Bolts shall be torqued to

(2) indicates 5% vertically elongated pipe.

When sizes below heavy line aré used, design
calculations shall be prepared and submitted
for checking.

not less than 200 ft.

1bs.

nor greater than 300 ft. 1bs.

DESIGN FILL HEIGHTS

Drawn D.G. Drawing No.
Traced S.L.T. 9-67

Checked J.P.0. Y 5-68

Approved C '3.06
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L1 EEEREEEEE

I

2 2/3" X Lf2" Corrugations 3" X 1" Currugations 0" X 2" Cotrupaiivus
Cu Cy Cy
Gage| Ag 1 r 1 2 Ag I r |2-5/16{2-3/8 12-7/1 Ag I r l4-bolts!6-bolts|8~bolts
rivetjrivet rivets|rivetsliyivet§d ft. fc., ft.
16 |.0646 |.001892|.1726(16750|21500 || .0742|,008658.3452[19200 | 2580C 07/8” bolts.
14 |.0808 |.002392}.1726]18200/29800 | .0927{.010833.3452]26500 | 34300 6' X 2V C
12 |,1130 |.003425].1726(23400[468C0 || .130 {.015458,3452 41600|53000(] .1297|.060416|.688} 42000 Iy
10 |.1454 |.004533,1726]24500[49000 i .1674],020175].3452 4350C (61000 .1669].078166|.688; 62000
8 |.177751.005725|.1726(25600(51300 i .2048.025083|.3452 45600 (640001} .2041].096166|.688] 81000
7 .22831,1078 .688] 93000
5 .2666|.126916 {.688|112000
3 .3048|,146166,688]132000
1 .34321.165833]|.688]144000 [184000 |220000
3/8" 46801 ,232 .688 2700009
Criterion 1, DEFLECTION OF PIPE EXAMPLE
3 3 Given: h = 27; D= 15; R = 90
Formula*l(a) I(for circular pipe) = 2'3122’206’3863 R Find: Gauge and corrugation required.
Formula 1(b) Solution:

Criterion 2.

Formula 2(a)

Criterion 3.

¥
Formula 3(a)

Formula 3(b)

I{for 5% vertically elongated pipe)=Substitute h/2 for

h in la. Solve la for I and determine required gauge
and corrugatien from table. If 6" X 2" corrugation i
indicated, solve for I in 1(b) to determine gauge re-
quired for elongated pipe. If I is negative, metal
thickness required is less than the minimum tabular
value,

LONGITUDINAL SEAM STRENGTH

Dh

Ca = 5 0046

Solve for Cas and determine gauge and corrugation
from table of Cy values,

BUCKLING OF PIPE WALL

2
£, = 45,000 - 1.4547 Elﬁ%}fﬂ

Use r for the corrugation corresponding to the heavi-
est gauge determined by formulae la, 1lb and 2a.

Solve for fy to determine the maximum allowable buck=-
ling stress.

1,805 Rh

As = fu

Solve for Ag, using fy value determined in 3a, and
select gauge and corrugation from table.

% When Deflection or BPuckling is the control, an increase
in the maximum h may be realized by backfilling to 95%

Proctor
to:

Formula 1(a)

Formula 3(a)

density. This revises the applicable formulae

I - 2.08 R3h - 57.3 R3
26,800,000

£, = 45,000 - 1.4547[?.44 RJZ
T

Deflection of pipe

®  Formula 1(a)

Formula 1(b)

Longitudinal

Formula 2{a)

(2,31) (729,000) (27) = (57.3)(729,000) _ ( 438
26,800,000 :

I =

I values in table indicate a gauge requirement,
for circular pipe, of 5 in 6" X 2" corr.

I 26,800,000

The result being negative indicates a gauge re-
quirement lighter than 12 gauge when pipe is e--
longated 57 vertically.

Seam Strength

(15)(27)

Ca = 5.0046

= 88,000

Referring to table, 7 gauge, 6" X 2" corr. is
required.

Buckling of Pipe Wall

Formula 3(a)

Formula 3(b)

Analysis:

2
£y = 45,000 - 1.4547 [.o.ggs 29

= 34820

Note that since a 6" X 2" corr. is indicated by
the preceeding results, the 6" X 2" value for r
is used.

The result (allowable buckling stress) is used
in the following formula 3(b) to determine gauge
requirement.

1,805) (90} (27
Ag = ( BzéZO)( ) . 0.126

The table indicates a gauge requirement of 12
gauge in 6" X 2" corr.

Using vertically elongated pipe, the lightest
gauge and corr. that will satisfy all require-
ments is 7 gauge, 6" X 2" corr. Similarly, with
circular pipe the lightest gauge is 5. Since
cost-wise the two are comparable, 7 ga., 6" X 2"
57 vertically elongated pipe is selected.

_ £1,155)(729,000)(27) = (57.3)(729,000) _ _; 71

All other
values are

for 3/4" bolts.

Criteria 1, 2 and 3 embody the factors to be in-
vestigated in the design of corrugated metal pipe cul-
verts,

Appurtenant formulae are developed from data sup-
plied by the B.P.,R, 1966 publication titled '"Corrugated
Metal Pipe Culverts - Structural Design Criteria and
Recommended Installation Practices.' These formulae

provide safety factors as follows: Criteria 1 = 3.33;
Criteria 2 = 3.33 and Criteria 3 = 2.00.

Constants used are:

Embankment weight/cu. ft, = 130 lbs.

Embankment density = 907 Proctor.

Modulus of passive earth resistance = 1000 p.s.i.

Soil stiffness coefficient = 0,32,
Deflection lag factor = 1.39,
Modulus of elasticity = 29,000,000 p.s.i.

Explanation of symbols used:

= Area/lin. inch of pipe in sq. inches.

= Actual ring compression in 1lb./ft.

= Allowable ring compression in lb./ft.

Pipe diameter in ft.

Actual buckling stress in p.s.i.

Allowable buckling stress in p.s.i.

Fill height; fin. grade to top of pipe in ft.
Moment of inertia of pipe wall in inches '/ inch.
Radius of pipe in inches.

Radius of gyration of pipe wall in inches.

nou

~ WH:‘!'Cl"hmf'ﬂ Ué’)‘bﬂf

LA ||

ARIZONA HIGHWAY DEPARTMENT Rev
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CORRUGATED METAL PIPL
FILL HEIGHT
DESIGN DATA
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D.G. 9-67 Drawing No.
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TABLE 1-A
CORRUGATED, STEEL PIPE ARCH. 2 2/3" X 1/2" CORRUGATIONS. RIVETED, WELDED OR LOCK SEAM FABRICATION. H-20 LOADING
Size - In. Fill Heights - Ft.
Opening | Corner Maximum Corner Pressure = 4000 Lb./Sq. Ft.
Span X Rise Area Radius 16 Ga.-.064" 14 Ga.-.079" 12 Ga.-.109" 10 Ga.~.138" 8 Ga.-,168"
Sq. Ft. In. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
18 X 11 1.1 3.5 1 1/2 12 1 1/2 12 1. 1/2 12 11/2 12 11/2 12
22 X 13 1.6 4,0 11/2 11 1 1/2 11 1 1/2 11 11/2 11 1 1/2 11
25 X 16 2.2 4.0 2 10 2 10 2 10 2 10 2 10
29 X 18 2.8 4,5 2 10 2 10 2 10 2 10 2 10
36 X 22 4.4 5.0 2 9 2 9 2 9 2 9 2 9
43 X 27 6.4 5.5 2 8 2 8 2 8 2 8 2 8
50 X 31 8.7 6.0 3 7 3 7 3 7 3 7 3 7
58 X 36 11.4 7.0 3 7 3 7 3 7 3 7
65 X 40 14.3 8.0 3 8 3 8 3 8
72 X 44 17.6 5.0 4 8 4 8 GENERAL NOTES
All fill heights are measured from finished
grade to top of pipe arch.
Minimum £i11l heights shall be as noted except
no pipe arch shall extend above the subgrade.
To determine fill heights for sizes other
than those shown in the tables, use Std, C-13.09%
Pipe Arch Design Data.
TABLE 2-A
STRUCTURAL PLATE PIPE ARCH. 6" X 2" Corrugations.
BOLTED FABRICATION, 4-BOLTS/FT. * H-20 LOADING
Size Opening | Corner Fill Heights - Ft.
Area Radius Max. Corner Pressure= 4000 Lb./Sq. Ft.
Span & Rise Sq. Ft. In. 12 Ga. 10 Ga. 8 Ga. 7 Ga.
Min. Max.|Min. |Max.|JMin, [Max.jMin, Max.
6'- 1" X 4'-7v 22 18 1 15 11 15 |1 15 | 1 15
7'- 0" X 5'-1" 28 18 11/2113 |1 1/2113 |1 1/2 113 1.1/2 113
J'-11" X 5'-7" 35 18 1 1/2(12 1 1/2 (12 {1 1/2 |12 1 1/2 (12
g8'-10" X 6'-1" 43 18 11/2110 1 1/2[10 |1 1/2 110 11/2]10
9'- 9" X 6'-7" 52 18 2 9 2 9 12 9 2 9
10'-11" X 7'-1" 61 18 2 8 2 8 |2 8 2 8
1'-1om X 7' -7 71 18 2 7 12 7 2 7

PLANS DIVISION

CORRUGATED
© met lees than 200 fr. be. METAL PIPE ARCH
nor greater than 300 ft. lbs, DESIGN FILL HEIGHTS

| Drawn D.G, 10-67 Drawing No.
~ Traced 5.L.T. 10=67
Checked J.P.0. 99 5-¢8
Approved , C |3'08
“ngr. Plans 5-68




and the B. P. R.

Criteria 1, 2, 3 and &4 embody the factors to be
investigated in the design of corrugated metal pipe

culverts.

Appurtenant formulae are condensed from data

supplied by the 1967 edition of American lron and
Steel Institute's publication titled "Handbook of
Steel Drainage and Highway Construction Products"
1966 publication titled “Corrugated
Metal Pipe Culverts - Structural Design Criteria and
Recommended Installation Practices." These formulae
provide safety factors of 1, 3.33, 2 and 3.33 re-
spectively for Criteria 1, 2, 3

and 4.

Constants used are the same as for Std. C-13.07,

Explanation of variable symbols

Area per lin. inch of pipe

= Actual ring compression in

Allowable ring compression

"Corrugated Metal Pipe Fill Height Design Data.'

used:

arch in sq. in.
lbs./ft.

in lbs./ft.

= Allowable buckling stress in p.s.i.

Max. £ill height; fin. grade to top of pipe arch.
Min. fill height; fin. grade to top of pipe arch.
Moment of inertia of pipe arch wall in

inchesA/.inch
3H+3S in inches
Radius of gyration of pipe

wall in inches.

Allowable deflection in inches.

Actual deflection in inches

Span in ft.
Rise in ft.
Corner radius in inches

= Corner pressure in lbs./sq.ft.

ARIZONA HIGHWAY DEPARTMENT Rev
PIANS DIVISION

arch
TABLE 1 TABLE 11
2 2/3" X 1/2" Corrugations 6" X 2" Corrugations horh!' Ly, Lp |Lptlp
Cu Cy 1t 1800 130 [ 1930
GCage| Ag I T 1 2 Ag I r |4-bolts|6-bolts|8-bolts 2! 800 260 1060
rivet|rivet fr. ft. ft. 3! 600 390 990
16 |.0646 1.001892:.1726116750]215CG0 4! 400 520 920
14 |,0808 [.0023921.1726]18200}29800 5! 250 650 900
12 |.1130 [.003425}.1726[23400(46800 || .1297|.,060416|.688| 42000 6' 200 780 980
10 |.1454 |.004533].1726[24500{49000 i[ .1669[.078166|,688| 62000 7! 175 910 | 1085
8 1.177751.005725].1726]25600]51300 |{ .2041|.096166|.688; 81000 8! 100 | 1040 | 1140
7 .22831,1078 .6881 93000
5 .26661.1269161.688]112000 For h=9' and over, lLiis
3 .3048].146166|.688(132000 eliminated so total load N
1 | .3432].165833].688 144000 184000 220000 then becomes h X 130. CS B
a
C =
EXAMPLE: £
Criterion I ~ CORNER PRESSURE hu -
. . . - [
Formula 1 (a) P = 6S(LL + LD) Given: 72" X a4t Bipe Areh, t %: ? =
Re Find: Guage, corrugation, h'
Using h, take (Lj + Lp) from Table I1 and solve for P. R =
Note: If P>4000, consideration shall be given toward Formula 1(a) P =6 X 6 X 1950 r =
possible special back fill design. 9 A =
u
A =
Formula 1 (b) (Lp *+ Lp) - 667R. = 7800 Sa -
5 ] . Since P> 4000 investigation of special backfill H =
Solve for Ly + Lp. Use Table IT to determine h'. and/or corner support design is mandatory. Re =
P
Criterion 2 LONGITUDINAL SEAM STRENGTH. Formula 1(b) (HJ + H)) = 667 X 9
6
Formula 2 Cqa = 1.675 (L, + Lp) = 1000
Using h, take (I, + Ip) from Table Il and solve for Cj. From Table II, h' = 3
Determine gauge and corr. by comparing C; with
Cy values in Table I. Formula 2 C, = 1.67 X 6 X 1950
= 19550
Criterion 3 BUCKLING OF PIPE ARCH WALL Referring to Table I, 12 ga., l-rivet, 2 2/3" X 172" is
satisfactory with respect to seam strength
Formula 3 (a) f, = 22500-0.72735 (3.845/r)? ¢ ; &
= - 2
o 3 by Fu o S(LL * Lp) Formula 3(a) £, = ggggo 0.72735 X (3.84 X 6/.1726)
24A
Use r for corrugat1on indicated by Formula 2 Formula 3(b) 9620 = 6 X 1950
Equate £, from 3(a) in 3(b) and solve for Ag 24h
Determine gauge and corrugation from Table I. s
. . A, = 0.0507
Criterion 4  DEFLECTION Referring to Table I, value of A, indicates a
B lighter gauge than that called for in Formula 2 so
Formula 4(a) A, = 0.6H 12 ga., l-rivet, 2 2/3" X 1/2" is safe from buckling.
3
Formula 4(b) A, = 1.507hSR Formula 4 (a) A, = 0.6 X 3.67

29,000,000 1+61R3

Use value I of heaviest gauge and corrugation

required by Criteria 2 and 3. If £ >/

is satisfactory.

a?

deflection

u

2.202

A, 1.507 X15%X 6 X (3 X6 + 3 X 3.67)°
29ooooooxooo3a25+61X(3xe+3x367)
2.08

Au>Aa so deflection is satisfactory.

CORR. METAL PTPE ARCH

FILL HEIGHT
DESIGN DATA

Drawn D.G, 10-67

Drawing No.

Traced R.A.F. 11-67
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Hot mop aspha
damp proofing

NN scores 1'-6" ¢ to c——\

AN
YN

72°
1t / min. \
s N

\ \;:<\
3/16" X 1/2" longitudinal \

FULL CIRCULAR PIPE,

C. M. P, ORSTRUCTURAL PLATE PIPE
END ELEVATIONS
Embankment
Slope
\ I_'
~
~ ®
< S~ 2
2 ~ =
- ™~ 6 m
(o] \
| ~_ [

6 X 6-10/10
Calv. wire mesh

PIPE & PIPE ARCH
LONGITUDINAL SECTION

Span

|

g {7

.. damp proofing

3/16" X 1/2" longitudinal
scores 1'-6" ¢ to ¢

Hot mop asphalt

Ierni .

PIPE ARCH OR
STRUCTURAL PLATE ARCH

GENERAL NOTES

The wire mesh shall be fastened or
welded in an approved manner to the cor-
rugation crests.

All laps shall be 6" minimum.

Invert paving shall not be placed
until fill over pipe is completed.

All concrete shall be Class A .

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

PAVENMENT

CORRUGATED METAL PIPE
CONCRETE INVERT

Drawn D.G.

Traced [R.A.F. 5-17-67
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L |
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o O
v
; s B
] l‘ -J.Jo}.l
N Z? 5853
| 552///7///// Bt
% B O W
e ]
| T . HM&SE
Drainage o =]
] . O wg L
] excavation - B e
= £A A —— =k
/// 853
'// / i 41
I /

L__

Plan View Showing Structural Excavation
Length, L, and Width, W, for Payment Limits

L without headwalls

f////_ IAAA) // /7/7//7/

LI 1

___//°LW/

L with headwalls

Pipe line in trench and pipe culvert
with or without one or more headwalls.

Section Showing
Structural Excavation
Payment Limits

CONCRETE BOX CULVERTS

H = Height of barrel or headwall
excluding cutoff wall.
@- 1'-6" max.
e N
H
// 77 //,éOM/////// ﬁ\%mrete or
T - 4 orrugated
metal 2%
pipe ’G /:f_
: 4 i’ = =
A i ]

H Pipe with normal X Pige Yith 11
wingwall, flared end skewed wingwa
sect, or U headwall

Plan View Showing Length, L, and Width, W, for Payment Limits
Excav., | Spec. backfill Excav. Spec. backfill Excav. ; Spec. backfill

Spec. backfill

Metal or

Concrete Pipe
in Embankment

I
N
e

Metal Pipe in Trenc

1/2:1 1'-0" - Embankment

max.

Concrete Pipe in
Imperfect Trench

h

Concrete Pipe in Trench

Sections Showing Structural Excavation Width Limits and Special Backfill Placement

PIPE LINES AND PIPE CULVERTS

Section Showing
Special Backfill

FocY:

Pipe with
L headwall

Excav, Spec, backfill

3/4 D max.

D/4 max.>
6'" min.

Concrete Pipe in Rock

o 1o

Finish grade
v

Plan Showing
Catch Basin, Manhole or
Similar Structure

GENERAL NOTES
Payment limits shown include structural
excavation for headwalls, cutoff walls,
wingwalls, end sections etc.
Placement of special backfill around

'headwalls and wingwalls shall be the same

as that for structures.

Payment limits shown shall be applied
to multiple installations by discounting rthe
overlap in width limits.

D indicates the 0.D., and maximum
outside width of circular and arch type
structures respectively.

ARTZONA HIGHWAY DEPARTMENT
PLANS DIVISION
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AND SPECIAL BACKFILL PLACEMENT

STRUCTURAL EXCAVATION
PAYMENT LIMITS
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L/2

HALF STRAIGHT

iyl
HALF Ilul!

B

"L'" HEADWALL

DIMENS IONS
I.D A B C D E L L+E F G
18” 6" 6" 1'-8" 4!_2“ 2"’8” 9"'6” ]_2'-2" 1!_7|r 4""6"
24" 8" 8” 2'_0" 4'_8” 3‘|v_6|| ].1'-6” 15'_0” 2'_1” 5|_6N
30" a" 8" [2'-0" | 5'-2"14T 4" 13- L7 "-10"2"-7" 6" -6"
36" ll_On gn 2!_&" 5'-8” 51_2l| 15'-6" 20‘-8" 31_1n 7'-6”
4211 1'-1” 10” 2!_7n 6'-2” 6'-0” 17'-6" 23'-6" 3!_7!! 8.-6"
48T I T-2"1T-0" 2710 6T-8"T 6'-10T].9'-6" 264" B T-17 gT_g"
"J" HEADWALL
Conc. C.Y. Reinf, Steel #4 Bars
I.D, For For a b by
C.M.P.|Conc, 1bs.
Pipe [No. Leth No.] Lgth No. Lgth
18" 1.68 [1.65 |12 47-8" |6 | 4'-3" 10 5'-8" S0
24" 12,37 12,33 |14 574" 6 57-3" 12 6'-8" 1121
30" | 3.C1 |2.96 |18 5'-10" | 6 6'-3" 12 7'-8" 1152
36" | 3,90 {3.83 (20 6'-8" 6 7'-3" 14 8'-8" 1 194
42" | 4,72 |4.63 (24 7T-1" 6 g3 14 9'-8" | 263
48" 1 5,91 4,79 [28 77-8" 6 gT.3" 16 10"-8" | 289
"L'" HEADWALL
Conc. C.Y. Reinf, Steel #4 Bars
1.DJ For For a b b
C.M.P|Conc. 1bs.
Pipe |No. Lgth, (No.| Lgth. No. Lgth.
18" 1 1,42 71.39 [10 47-8" 16 6'-9" 5 5'-8" 73
24" 1 2,00 11.96 |12 5'-4" 16 gr-an 6 6'-8" 97
30" 2.53 (2,48 {14 5'-10" |6 9'-9" 3] 7'-8" 1118
36" 1 3.27 13.20 |16 6'-8" 16 11'-3" 7 8'-8" ] 149
42 4.04 13,95 {18 7'-2" |6 12'-9" 7 9'-8" | 194
48" | 4.94 [4.82 |20 7'-8" 16 14'-3" 8 10"-8" | 215
SINGLE PIPE HEADWALL
Conc. C.Y. Reinf. Steel #4 Bars
1.D, For For a b
C.M.P{Conc. 1bs,
Pipe [No. Lgth. [No.| Lgth.
18" | 1.17 J1.14 8 4'-8%" 5 g'-3" 56
24" 1.64 }1.60 |10 5T=45"1 5 1117-3" 74
30"| 2,05 {2.00 |10 5'-10%1 5 [ 13'-3" 23
36" 2,63 [2.56 |12 6'-8%"| 5 [157-3" 105
42" 3.24 13,15 (14 7'-2%"[s5 |17"-3" 125
48" | 3.96 [3.84 (16 7'-85"[ 5 119'-3" 147
DOUBLE PIPE HEADWALL
C.Y. Conc. Reinf. Steel #4 Bars
I.DJ For For a b
C.M.PiConc. lbs,
Pipe |No. Lgth, (No.| Lgth.
18" | 1.47 |1.42 9 4'-8" 5 |11'-11" 68
24'12,07 12,00 |11 574" 5 [147-9" 88
30" 2,62 |2.52 |12 5'-10"] 5 [17'-7" 105
36" 3.40 (3.27 [l4 6'-8" 5 [20'-5" 131
42" | 4,19 [4.01 |16 7'-2" 5 [237-3" 154
48" [ 5,15 |4.92 |17 7T-8" 5 [267-1" 175

- T

rb—straight

vl

SECTION

j.-_?] 2 1/2"\:1L

It

1'-6"
1

Cut-off wall for
down stream head-

8ll
t 3/4" Chamfer\ 2',"_";1

—

L/2 L/2
FL__; 3/4" Chamfer —
r —
o
L}
|
|
o |
a-bendj |
— = r— ¥ ¥
I.D. S
SINGLE PIPE SECTION
L +
3ll 3”
¢ " |——— ]
 E— — | |
- ) r‘
:?r 6|l A
-t
a-bend
p-q———-—--—l—-u-l-—————- ﬁﬁﬁﬁﬁﬁ —— gl
. —— ——
o
l 1.D.+ E ~
wall where required. '
DOUBLE PIPE
STRAIGHT HEADWALLS
GENERAL NOTES
All concrete shall be Class A.
High point of headwall shall not
5 project more than 3" above slope.
[}
=
Rev

N S
ta-bcind i

b-bend w

JF::_TI"-*}_-

ARTZONA HIGHWAY DEPARTMENT
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"U" HEADWALL

N
SIDE ELEVATION 2
-

PIPE HEADWALL

STRAIGHT,"L"&"U" TYPE
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Checked

Approved
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Symmetrical about §——u

PLAN

/3

2-#6 bars
Bend to conform—
to pipe.

U

h..»B

ELEVATION

TSy,

WING WALL REINFORCING

Plans
slope

3/4" Chamfer al
exposed corners

SECTION A-A

_1
13

t t
1 -10"

l T T
PLPE DIMENSTONS QUANTITIES
C.Y, CONC,
I.D. L E F X Deduct Reinf.S5teel
C.M.P. | for R.C.P, Lbs.
42" | 7'-0" | 3'-6"| 6'-1" |2'-6" | 4,38 0.09 205
48" 7'-6" [ 3'-9" | g'-6" |3'-0" 5.15 0.12 265
54" 8'-0" | 4'-0" ] 6'-11"{3"'-0" 5.21 0.14 295
—o] -3
60" 9%'-0" | 4'-6"| 7'=10"|3'-0" 7.09 0.18 340
66" 110'-0" | 5'-0"| 8'-8" [3'-3" 7.54 0.21 390
g" 72" |117-0" [ 5'-6"| 9'-6" |3'-3" 8.59 0.25 480
78" |11'-6"| 5'-9" [10'-0" [3'-6" 9,47 0.30 490
L yje | 84" |127-0"] 6'-0"f10'-5" 13'-9 | 10.35 0.34 560
GENERAL NOTES
All concrete shall be Class A.
All reinforeing bars shall be #4 except
two #6 bars over pipe. Bar spacing shall be
1'-0" centers.
Plan shown is drawn for a 42" pipe.
High point of headwall shall not project
more than 3" above slope.
)
1
~
1

SECTION B-B

: I

21_6"

8"

ARIZONA HIGHWAY DEPARTMENT

PLAN

S DIVISION

Rev

PIPE HEADWALLS

4LEZII

TO 84"

DI AMETER PTPES

Enpgr. Plans

Drawn W.M.D. 2-36
Traced |R.AF., 5-11-67
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Approved

Yltidiedr ¢

Drawing No.

C-14.02




symmetrical
about ¢
A~
i it £
:i I
II . (]
i il
i S e [
>>\|I I \
Cul
v\
* 6'1 L \ \
) (9 ' \ \
I \
AN
~ 0\ \ g
- <4 : i i PSR
h N | Y N, Vi __+
{ T 2\ Y Y
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W (Single)
SECTION Z-Z E 08 J
W (Double)
PLAN
All reinforcing shall be
#4 bars 1'-0" ¢ to ¢
ar 3/4" chamfer —
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/ P
. v GENERAL NOTES
Reference Std. C-13.01.
il // High point of headwall shall not
| ! . \ project more than 3" above slope.
(1 | :‘\~JL4_ —+— 4+ d-———-4§k- All concrete shall be Class A.
# | \\\L /// \\
~ - N
| I“* e -
|
A I T O B £
SECTION Y-Y ELEVATION
ARIZONA HIGHWAY DEPARTMENT Rev
PIPE DIMENSTIONS QUANTITIES PLANS DIVISION
W CONC. C.Y. REINF., STEEL
Single Double LBS.
I.D. A B E F H J K cFor cFor Single [Doubl
Single| Double C.M.P. P‘i’::' C.M,P. P‘i’g:' ingle|touble DROP INLET HEADWALLS
Deduct Deduct
18" | 27-6" | s5'-2" | 2'-g" | 1'-3" 9" 1'-3 5/8" | 3'-1" 9" | 1'-6" |-0.76 | 0.03 | 1,12 | 0,06 | 75 | 107 I ST 0. Drawing No.
24" [ 370" | 6'-6" | 3'-6" | 1'-7 172" | 1'-1 1/2" | 1'-11 3/8" | 3'-5" | 11" | 2'-3" [ 1.00 | 0.04 | 1.55| 0.09 { 92 | 136 Traced 1S LT, 8.67
30" | 376" | 7'=10" | 4'-4" | 27-0" 17-6" 27-7 1/4" | 3'-9" [ 1'-1" [ 3'-0" [ 1,50 | 0.06 | 2.29 | 0.13 | 112 | 166 Checked [J.P.0. W0 55
36" | 4'-0" | 9'-2" | 5°-2" | 27.4 1/2" | 1'-10 1/2" | 3'-3" 470" | 1'-4" | 3'-9" [ 1,96 | 0.09 | 3.01 | 0.17 | 145 | 214 ecke C-14.03
42" 4"’6" 10!_6“ 6!_0" 2!_9" 2!_3" 31_10 3/4|| 4!_4" 1.'6" 4"‘6" 2.49 0.11 3.85 0.23 189 279 ‘gggzov;fa .
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3 1 -4"

Curb or combined
curb and gutter

e

Grate frame and |[.°
frame anchorSwﬁT:

Gutter control

it

grade—\

#3 bars, 6" ¢ to ¢

1 1/2" clear to top
of nose section and
inside of wall. See

Detail No. 3.

Varies

"h" of curb réff:i"

adjoining

L ms

Gutter
depression
if specified

Construction/ e
joint -

#4 bars, 18—

c to c,

Rl EE

6"

\

e

PLAN-CATCH BASIN NO, 1 - SINCLE

A}

[

5
1

Nose angle & anchor.
See Detail No. 1.

PZ 1/2"
%k
y.

Normal crown

L See C.B. 1-Single and Section A-A Dimensions are common
& for reinforecing steel details. L—-’A to C.B. No. 1-Single
except as shown.
PLAN - CATCH BASIN NO. | -DOUBLE

P

horiz, & vert.,,iﬁ:

1 1/2" clear to |

inside of wall.

Type A or G
conc, curb

4 1%

.,ﬁéuiv.u”.uu:ii

6“

2 1/2" x 2 1/2" x 1/2" L.
Length: 3'-1" + 2t for C.B. No. l-Single

3/16" 6'-8" + 2t for C.B., No. l=-Double
[1]
#3 bar—\ |~—.‘l
s T
- ; Grind to
3/8" radius
= | |[™ #3 bar
3/8" x 3 1/2" ol
sq. head bolt
— Grate support for DETAIL NO. 1
C.B. No. 1-Single 11
ly. S Detail No. 2.
only. dee Detail No NOIET Provide DETAIL NO, 3
Std. €-15.08
Constructiocon
Frame Crate Drain,
# y

L—No bottom
reinforcing

SECTION A-A

DETAIL NO. 2

1/2" stove bolts,
2 per frame.
Avoid conflict
with grate.

SECTION B-B

Use this section
when t = 8"

GENERAL NOTES

Pipes can be placed in any wall.

Sump floor shall have a wood trowel finish
and a minimum slope of &4:1 in all directions
toward outlet pipe.

Welding shall be in accordance with A.H,D.
Welding Manual,

For grates LW-1, TW-2, etc., and frame de-
tails and opening areas, see Stds. C-15.06 and
€C-15,07.

Any specified gutter depression shall be
warped to opening according to Std. C-15.08.

All structural steel shall be ASTM A 36.

Grate support and nose angle shall be given
one shop ccat of No. 1 paint.

All concrete shall be Class A.

Curb opening areas (Sq.Ft.) for Catch Basin
No, 1-Single and Catch Basin No, 1-Double equal
0.26 and 0.55, respectively, for each inch of
curb "h" + gutter depression - 2.1"

* 3/4" for longitudinal and 3" for trans-
verse grates.

%% 21.0" for LW-1, LB-1, TW-1 and TB-1
grates. -6" for LW-2, LB-2, TW-2 and TB-2
grates. Use 1'-6" dimension when catch basin
is used with combined curb and gutter.

*kk 21-8 1/2" for LW-1, LB-1, TW-1 and
TB-1 grates. 2'-2 1/2" for LW-2, LB-2, TW-2

and TB-2 grates.
®t=6"when H is 8

or less; 8" when
H is over 8'. (See Section

B-B)

ARIZONA HIGHWAY DEPARTMENT Rev

PLANS DIVISION

TYPE 1 CATCH BASIN

Drawn D,G, 7=-67 Drawing No.
Traced R.A,F. 7-67

Checked J.P.O, Fo5'68 c_ 5
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Engr. Plans Sl odods 58




2-1/2" X 1 1/2" button
head mach. bolts with

Teaete cmmmbccnr € am b
LoV WaRLEL O o nuLd

) } ‘ /
Rl 1'-6 1/2" | 1'-6 1/2"
= - -

Support angle. See Detail #1
& Table #1,

1"
A‘ﬁ 7 LA B I s N ' |.6

Adjustable
curb. See
betail #lL.

| O } 3
] -t 7-1/2" bolt 5
o T \Z size self | ;4._
ri n
e drilling o
™ H type conc, - o ?
= —_—— = r—, - - RS

7"

——_——— e

Gutter de-

T it iI] anchors ~t
|l /| L f
| | :/ | :-L _I

pression if

Grate and frame-:ﬁ
as specified —p~|

. specified. .

—
#4 bars, 1'-6" ¢ to ¢,
, - 1 1/2" clear to inside
(A SR ?ﬁ of wall

Gutter control |- *

grade —\

S
L |
il
- L )

6ll

NOTE: Provide
std. c-15.08
Construction
Drain.

Note: Fabricate entire assembly
from 3/8" B, All square butt

joints welded both sides using
3/8" fillets & 3/4" beads.

v

14"

.
2

\
\\\’
See Table #1 L

PLAN SECTION A-A
Cold form
top plate. 54
TABLE #1
Support
Hy Angle size
Center 4 1/16" to 8 3/16" |4"X4""X3/8"
support 8 1/4" to 9 3/16" |5"X5"X3/8"
bracket 9 1/4" to 10 1/16" [6™X6"x3/8"

g ; 3'"(Applicable to

all support angle
sizes.)

8"
SECTION B-B

DETAIL #1
ADJUSTABLE CURB ASSEMBLY

GENERAL NOTES

Pipes can be placed in any wall.

1/2" chamfer top edges of sump walls.

Basin sump floors shall have wood
trowel finish and a minimum slope of 4:1
from all directions toward outlet pipe.

Welding shall be in accordance with
A.H.D. Welding Manual.

For grates LW-1, TW-2, etc¢. and frame
details and opening areas, see Stds. C-15.06
and C-15.07.

Gutter depression = 3" max. modified to
1 1/2" max. for shoulder locations and no
depression for adjoining medians.

Any specified gutter and apron depres-
sion shall be warped to opening according
to Standard C-15.08,

All concrete shall be Class A,

All Structural steel shall be ASTM
A 36.

Adjustable Curb shall be galvanized
according to ASTM A 123,

* 3/4" for LW or LB grates.
3" for TW or TB grates.

*% 2'-0" for IW-1, LB-1, TW-1 or TB-1
grates. 1'-6" for IW-2, LB-2, TW-2 or
TB~2 grates. Use 1'-6" dimension when,
catch basin is used with combined curb and
gutter.

©t = 6" when H is 8' or less; 8"
when H is over 8'. (See Sect. B-B)

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

TYPE 2 CATCH BASIN

Drawn D.G. 11-66 Drawing No.
Traced S.L.T. 6-67

Checked J.P.O. M 548 -
fhecked. C-15.02
Engr. Plans ) 5-¢8




Cover & frame.

< oo Dotad 1

k]

Handle.
Detail No. 1

See

3%, o', 107 or 17" 6"

2r.0n 1

-

-#3 bars, 6" ¢ to c

ail Mg, 2
/o |

Stagger 2-bars
as shown.

"1

- o T T }?; ;l‘ See Detail C.B. 3-Double Wing, sump with symmetri-
A b7 ‘ T Lﬂ_-”:'f R A S T 20 .00 < No. 2 cal wing basins each side.
L . j . J o0 | IR 1) Pipes can be placed in any wall ex-
S - .-;T = ... ) === ] cept wall adjacent to a wing basin.
"a' bars. . — b bars' P Q-ﬁ Sump floor shall have a wood trowel
See Details ik A0 3[:2 T 7| See Details Sl - ; finish and a minimum slope of 4:1 in all
Nos, 2 & 4, — %= | p——t- ;:f:ji__A_ff_if:\T “:;€ Nos. 2 & &4 R (= directions toward outlet pipe,
XL LL. SR, IAR) T CRE R NN ik - Gutter depression shall be warped to
bl etk sk od g, 1 KN P P
b = - + = "iEéé&;""""““' ‘)’“ -8 NI opening according to Std. C-15.08,
#3 bars 3 1/2" E "= N Curb support ‘-Nose angle & 414" wlle: SRS EER TR ASTM QI;GStrUCtural steel shall be
c to c See B anchors, &' anchors. 4' 21 g : .
Detail No. 2, max. Spacing. max. anchor > NESS angle shall be given one shop
Note: Reinf, bars shown are See Detail No. 2. spacing. See SECTION B-B coat of No. 1 paint.
for roof slab only. See Detail No. 2, All concrete shall be class A.
Sections for other reinf. PLAN 3/16" ' All reinforcing bars shall be #4, 1'-g"
. 3/8" X 3 1/2" sq. 2 172" Grlﬂd to c to ¢ both ways and 1 1/2" clear to in-
e Sump Wing Basin o head bolt anchor — 3/8" R side of walls and outside of wing basin
[ 78 31_1n « Cover frame anchors. 6" R ‘—jr' floor except as shown.
~+ - See Detall No. 3. BN s Curb opening area (Sq. Ft.) per inch
~ ¥ [oH g AN T o] = F  3-#3 bars<l L— "h" of curb of curb "h'" + gutter depression = curb
w | ['% b &q—L -l-—l;vl—-l FTOTey l__l- A__l 2 o adjoining opening length (ft.) x 0.0834,
(1] 4 1 ) " & ubn T i . )
h | 5 a T No- 3 Welding shall be in accordance with AH.D
2| *p " © bars. See| . # T ra- 3/8" Welding Manual.
S P ! g 3 Detail PO v_ ] . .
a | [ .- " ormal crown . .
o e - No. 4. 51/2¢ /2" R * Construction joints at bottom of curb
N ! . .
8| [y , | 20:1 = L—‘ﬁ-l > MT\—Gutter de- line.
| (v} s TR A A —| of 2 1/2" X 2 1/2" X 1/27 /.. pression as
g jf: }:FJJ‘“ SNSRI = Curb support anchor. SRECifiEd- ®t-= 6: when H = 8" or less
@ .ﬁ;: = X F:' Construction joint 1" ¢ bar with 3", 90° bend. - i" MAX. 8" when H is greater than 8'.
o 9 e x min,
=l LA f( }' j <R ” ’
R RS S . H= 2'-10" min. when L = 3!
SSTE \::/‘ T NOTE: Provide 3'- 0" min, when L = @"
all i e ) o Std. C-15.08 Ve 9% min.
L Construction #4 bars 3'+ 2" min., when L = 10"
No bottom Drai 3'- 7" min, when L = 17'
reinforcing ain.
SECTICN A-A
DETAIL NO, 2
3/8" X 1/2" brass screw
NV l-each corner of cover
=~ 1/4" checkered 374" % 1/4" bar
5/16" - plate cover, 1
Zholes w Z Cover frame
Loj_ 8-3/8" X 3 1/2" %
sq. head bolt . #3 bar . gn ‘ ARIZONA HIGHWAY DEPARTMENT
K. anchors. 2 per side.- 45 7 N\ ~ PLANS DIVISION
> 13/4" X 1 1/4" X _ . '
f 3/16" L] Koy = /
S — e TYPE 3 CATCH BASIN
1/4" @ rod T 3/16" _B_' N oL e I "a" bar = 4 1/2¢ | 4 1/2"
" PPN, N N
bent up ends 2 1/2 DE'?[‘_AIL NO\ ; ! "h' har = 2'-1 1/2!! S—
DETAIL NO. 1 ' DETAIL NO. 4 Traced AT ;_2; prewing No.
Miter frame sections 45° tace .P. a7
.P.O. -
butt weld and surface grind. ﬁzsilc:jgd ’po 248 C"|5.03

GENERAL NOTES
C.B. 3 sump only,
C.B. 3-Wing (illustrated), sump with
wing basin upstream.

ookt 568

Engr. Plans

Rev




el

utter control
grade

:L -f-'ﬁfr*T*’fff ;.:.J
d e ©J s

PLAN, CATCH BASIN NO. 4-SINGLE

Bend and project
vert, bars in rear

wall as shown Constr. joint

Gutter de-
pression if
specified.

#4 bars, 1'-6"
¢ to c, horiz.

and vert., 1 1/2"[}%

clear to inside

of wall —<7

No bottom
reinforcing

SECTION A-A

Grate frame and

frame anchors—=<J;

Curb or combined
curb and gutter

See C.B. No. 4-8ingle &
Sect. A-A for reinf., details.

Dimensions are common to C.B.

No. 4-single except as shown.

PLAN, CATCH BASIN NO. 4-DOUBLE

8"

SECTION B-B

GENERAL NOTES

Pipes can be placed in any wall.

Sump floor shall have a wood trowel finish
and a minimum slope of 4:1 in all directions
toward outlet pipe.

Curb over catch basin shall not be con-
structed until catch basin concrete has set for
a minimum of 24 hours.

For grate and frame details and opening
areas, see Stds., C-15.06 and C-15,07.

Any specified gutter depression shall be
warped to opening according to Std. C-15.08.

All structural steel shall be ASTM A 36.

Grate support shall be given one shop coat
of No. 1 paint.

All concrete shall be Class A,

* 3/4" for IW or LB grates.
3" for TW or TB grates.

*% 2'-0" for IW-1, LB-1, TW-1 and TB-1

grates. 1'-6" for IW-2, LB-2, TW-2 and TB-2
grates. Use 1'-6" dimension when catch basin
is used with combined curb and gutter.

NOTE: Provide
Std. C-15.08
Construction
Drain,
— Grate support
for C.B. No.
4-Double only. Frame Grate
See Detail No.l.
1]
NI 7
N ]
N A
1]
N 7
1/2" stove bolts,
2 per frame.
5 W 18.5 Avoid conflict
with grate.
DETAIL NO, 1

@t = 6" when H = 8" or less
8" when H is greater than 8'. (See

Section B-B)

Use this section
when t = 8"

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

TYPE 4 CATCH BASIN

Drawn D.G 6-67 Drawing No.
Traced S.L.T. 7-67

Checked J.P.O. W J-e8

Approved C- l5.04
Engr. Plans M,f—‘!




Y

"»" bars, 6"
c to ¢ See
Detail No. 1

Curb or
—
31(/—'combined
- curb and

}{— gutter
2

8 shown

£, gl o L=3",6", 10" or 17" 6"
#3 bars
\ {"B 6" c to ¢ =
NN T
—-r: 1 — I |
\ L l ) 1!1—
K 7i 0 | )
4A ! \~_/k_J\_z L«‘ - he A A u_/\_zg;LL_/
g RN NN
S —_ wl \ | P a H £ 1 i
\I__._._. — “_ # r i .
w[-|-Curb support anchors. \\Z, £ 4"
|4 max. spacing. Nose angle & anchor. &'
See Detail No. 1 max. anchor spacing.
See Detail No.
C H
> [ Note: Reinforcing bar

are for roof slab only. See

Grate frame
and frame

anchors

3"-—1 S8 lGutter control

sections for other re

grade PLAN

Wing Basin

inforecing.'

3/8" x 3 1/2" sq.
head bolt anchor.

H (See Gen, Notes)

s

Constr. joint

7"
| 6
min,

NOTE: Provide
Std, C-15.08

Construction
Drain.

v "“'T

SECTION A-A

when t =

Constr. joint

L No bottom
reinforcing.

SECTION B-B

—3/\_1‘6‘;“9_& '?;—H—Z‘E;—Grind to 3/8" R
N '.-__:.-' .‘ § jr..

&, et
an 3/8"
o VNormal CTOWT
J o v \___j_
i
" " " 5 R - Gutter de-
2 1/2" x 2 1/2" x 1/2" £ 2 F—T pression as
o "
Curb support anchor. 8pe°1flﬁd'_3
. 1" bar with 3" Mmax, , 1 Mmin.,
- ’ -
o 90% bend. ) :
#4 X :
bars é;]ruc 4
2

8"

SECTION C-C
Use this section

B"

DETAIL NO,

o 9 )
L |
= #3 bar e 2

—

2'-1 1/2"

’ 4 1/2"
1 -

DETAIL NO, 1

GENERAL NOTES

C.B. 5, sump only.

C.B. 5 Single, (illustrated), sump with
wing basin upstream.

C.B. 5 Double, sump with symmetrical wing
bagsins each side,

Pipes can be placed in any wall except
wall adjacent to a wing basin.

Sump floor shall have a wood trowel finish
and a minimum slope of 4:1 in all directions
toward outlet pipe.

Welding shall be in accordance with A.H.D.
Welding Manual,

Gutter depression shall be warped to
opening according to Std., C-15.08,

All structural steel shall be in accordance
with ASTM A 36,

Nose angle shall be painted with one No. 1
shop coat.

All concrete shall be Class A.

All reinforcing bars shall be #4, 18"
¢ to ¢ both ways and 1 1/2" clear to inside of
walls and outside of wing basin floor except as
shown.

Curb opening area (Sq. Ft.) per inch of
curb "h'" + gutter depression = curb opening
length (Ft.) X 0,0834.

For grate and frame details and opening
areas, see Stds, C-15.06 and C-15.07,

®t = 6" when H = 8' or less; 8" when H is
greater than 8', (See Section C-C)

*2'-0" for LW-1 and LB-1 grates; 1'-6" for
LW-2 and LB-2 grates. Use 1'-6" dimension when
catch basin is used with combined curb and
gutter,

H=3"-3" min, when L = 3'
3'-5" min. when L = 6'
3'-7" min. when L = 10"
4'-0"mmin, when L = 17'

ARTZONA [{ICHWAY DEPARTMENT
PLANS DIVISION

Rev

TYPE 5 CATCH BASIN

Trewa .D,G. 7-67 Drawing No,
Ire::d S.L,T. 7-67
Checsed J.P.O, 3p0 568

C-15.05
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3!_7||

el ot 18-1 - 2 of L2, 1=1'-11 5/8" LB-1 = 1'-11 5/8"
LW-2 or LB-2 = 1'-7 y/2" t:;:z ; in:515%n ' LB-2 ; 17-5 5/8" i
|| =2 T pER LB B A
'_I —1/4" - |_._1/4|r o e X (See I.
Table) ol X (See
3" X 4" X 1/2"L Table)
Q A
4
= For bar spac- _f_
3, ing, number of ~
" bars and grate _ GENERAL NOTES
., ., J in coenin cee i Grating units and frames shall
/-1/2 X 3 1/2" Bars - szle gs ™ be fabricated from structural steel
: except as noted. Structural steel
shall be in accordance with ASTM A
36.
3/16" Welding shall be in accordance
with A,H.D. Welding Manual.
. 3/16" The completed assembly shall
p L _hp be given one shop coat of No. 1
e T —— 1t Y . =1 RIS o aiSiSiainiainials paint.
7 AN

1/2" X 3 1/2" Bars
PLAN PLAN PLAN

LW indicates longitudinal welded.

6" " 4"

t 1", 1 3/8" or 2" LB indicates longitudinal bolted.
e FEVELVERTEED I
B -3/8" Anchors. __r R‘ o I
3/16" Delete on one ~N =~ i]
. end when used = | - —
n__] L&:_ with I-beam CTION o o
2 support SE 9/16" holes —
SECTION BAR SPACER DETAIL
GRATE TYPES LW-1 & LW-2 Cast iron, cast steel or

steel bar stock.
Restricted to use on longitudinal

FRAME grades of 3% and less, 1/2" rod \"E\ Nut & cut

threaded ends. washers.
Spacer Spot weld
or peen,
Clear No. X Grate Opening __l L
Type Sp?'cing Bars . Sq. Ft. X (See Table)

LW or LB-1.0 } 1 16 5/1{:' 4.58 SECTION A-A ARIZONA HIGHWAY DEPARTMENT
IN or LB-1.1 13/8"| 12 [11/4 4.99 PLANS DIVISION
IM or LB-1,2 2" 9 |19/16" 5.41
IW or LB-2.0 17 12 5/16" 3.47 -

. GRATE TYPES LLB-1 & LB-
IW or LB-2.1 1 3/8" 9 1 1/16" 3.75 T 2 CATCH BASIN GRATE
IW or 1B-2.2 27 7 11 1/16" %.03 For use on longitudinal grades

in excess of 3% or as an alter- LB AND LW GRATES

nate to Type LW on grades of 3%

or less, Drawn

D.G
Traced S.L.
Checked J,P

6
T 7
.0.
Approved # 248 C- |5.06

Engr. Plans

Drawing No.




3!_7"

6"

o~ Fan)
= 3
S 3 3%
TW-1 or TB-1 = 2'-3 3/4" TW-1 = 21-2" aE TB-1 = 2'-2" ne
TW-2 or TB-2 = 1'-9 3/4" TW-2 = 1'-8" > TB-2 = 1'-8" e
! 1 ; N :
x3 = - ¥ 2
7 =% N z o ¢
. - I @ oo
fl 43 x 4" x 1/2" 2] I T ::,]: Lol
\ i L ~
! IS - "
l] o = 2
H T = - N |" |
] =
1 - T o~ l
: For ba specine, 3| & & 80716 notes
Delete anchors on 34 = ! ]
one side for curb 3 é_md grate open- " Lo 2 1/4"J_|3 1/2"
opening basin. " ing, see Table, K Hi I je.' ‘
See Stds. C-15.,01 e T;l JII‘I N BAR SFACER DETAIL
& C-15.02. ™ 1 | =~ Cast iron, cast steel
i : : : or steel bar stock,
= A T | R Nut & cut or peef,
:j IU é é 111 washers. _—i
3/8" Y = 17 )
‘ ‘-:-'_e o M—I_lu i__r] ‘-_i ]} /l ’;;
' X - — - - Spacer —*fg —~
3/8" ‘-I l-. \ / " \41/2” X 3 1/2” bars < P / g’,'g
— 1" Delete anchors on one 3/16 LLA @ &
end for basins using N 1/2" rod j e~
PLAN "I'" beam grate support. PLAN : PLAN threaded ends >
See Std. C-15.01, Detail o
No. 2. § SECTION A-A
- 5
% a a /
f F
3/16" cl J SECTION GRATE TYPES TB-1 & TB-2
4"
3/8" ¢ anchors 2""'
GRATE TYPES TW-1 & TW-2
SECTION
FRAME GENERAL NOTES
Grating units and frames shall
be fabricated from structural steel
T Clear No. X Grate Opening except as noted. Structural steel
ype Spacing |Bars Sq. Ft. shall be in accordance with ASTM A
TW or TB-1.0 " 28 778" 3.47 36. ‘ ARIZONA HIGHWAY DEPARTMENT Rev
TW or TB-1.1 1 3/87 | 22 11/16" 3.93 Welding shall be in accordance PLANS DIVISION
T™W or TB-1.2 " 16 |1 5/8" 4,31 with A.H.D. Welding Manual.
™ or TB-2.0 1" 28 7/8" 2.51 .The completed assembly shall
TW or TB-2.1 1 3/8" | 22 11/16" 7.83 belglven one shop coat of No. 1 CATCH BASIN GRATE
norTe2z |27 16 TS/ |3 painc. TB AND TW GRATES
Drawn D.G. 6-67 Drawing No.
TW indicates transverse welded, Traced S.L.T, 7-67
TB indicates transverse bolted. Checked | J.P.0. 909 547 |
Approved c-l5.07
Engr. Plans L




20'=0" Min.

T

R

Curb opening 3'-g"

' 87

d

1

|
v
d

-'—T.—-— A 4
b

s

3!_011 L 3!_0!1
r‘_———— . T
N |
7 73 -

[
|I 273 = \,\,eﬂ&h

(¢ ] e, 48
& Y

Flow=—=——_-

LMeet Normal Crown ——A

CATCH BASIN TYPES 1, 2, 4-SINGLE, 4-DOUBLE & 5-SINGLE

(Grate opening only or combination; showing
minimum spacing for Catch Basins in series.)

Curb opening 3t
-+ -
| i@
5 1
A4
o Jép

Gutter Control Grade—J/’

Meet Normal Crawnfk———ES

CATCH BASIN TYPE 3

(Curb opening only.)

Meet existing terrain all around;

Valley

Type LB or
LW grate.

L
— — — p—

2" A.C. Apron-/})

valley

Apron shall be
shaped to suit
local conditions
and shall extend
a minimum of
4'-0'" from edge
of grate in all
directions.
Grate shall be
L. depressed a min-
Principal imum of 4" be-
flow low surrounding
terrain and bars
shall parallel
direction of
principal flow.

CATCH BASIN TYPE 4
(0ff roadway location)

i‘\‘-Meet Normal Crowx?i>

CATCH BASIN TYPES 5-SINGLE & 5-DOUBLE

DETAIL NO,

*Catch basin wall
as specified by

the Engineer.
:Ai; E 6" X 18 ga. C.M.P.

9| ¢Lgth. as req'd.

Plug with L
conc. upon p
pvmt. com- Subgrade
pletion—F

Slope to drain

CATCH BASIN
CONSTRUCTION DRAIN
*Drain may be deleted at

option of Engineer

1

LEGEND
Gutter depression: 3" max. (See Detail No. 1)
O= Normal crown or gutter flow line elevation.
® = Depressed elevation.
9= Straight grade with downward slope.
W = Normal gutter width per Std. C-5.01

GENERAL NOTES
No gutter depression shall be used
adjacent to median.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

CATCH BASIN
DEPRESSED APRON
&
CONSTRUCTICON DRAIN

Drawn S.L.T. 10-67 Drawing No.
Traced 5.L.T. 10=67
Checked J.P.0. w J68 C-|5 08
Approved *
Engr. Plans , o

Rev




Dike back sloped at 6:1 to intersect
ditch grade. (Slope referenced to
ditch grade.)

Bq—] v

Catch basin
and apron

A

i
- PN W .
¢ of median drainage ditch

e §$——1— Apron
Dike size
per plans
-
PLAN PERSPECTIVE
ILLUSTRATING 1-WAY FLOW WITH DYKE PLAN
See Grating Detail
L 3' Py 4' 4' 2' -

4 - 5/8" holes

z Flow ' =~ o
s i3 T ong ] N M i
’"1 7-bars, 5/8" x 2 ]./2',' -"I _t ! -h-il-. o T
] o, ] ‘-3" c to ¢ I :o'_"r 6:1 dike slope or \\' // 3" ' Match media
| ~ median ditch grade. . Cutoff 11 - mecian
Median ditch grade utoll walls
: l \ l : (l-way or 2-way 8 same material cross slope
| i ) { I flow respectively) as apron .
. - tr
- : ‘r* | l I : #4 bars. See / " #4 bars, 1'-0" ¢ to ¢ 2? Outlet
] | 1|2 Section B-B =t horiz. and vert., 1 1/2"  — pipe.
' | = YT clear to inside of wall. . :
0] X Tt - *6"4 - —-I 56 \:J No bottom reinforcing. *6"—4 L w-j l-——*en
! l o~ *
1l \l L) ¥
! J l I
Ylog ) SECTION A-A SECTION B-B
| 3 Jof
r bl |
4 = 1/2" X 4" bolt anchors. GENERAL NOTES
2 11/16" X 3" Zee, 12.6#/ft. Bend 45° ) Apron shall be A. C. or P. C. concrete as
3/16" =~ specified on Plams.
pron _.1 Concrete shall be Class A, R
Grating shall be fabricated of structural ARIZONA HIGHWAY DEPARTMENT v
By & 3L steel. Structural steel shall be in accordance PLANS DIVISION
z with ASTM A 36.
Welding shall be in accordance with A.H.D.
GRATING DETAIL Welding Manual. MEDTAN
Grating assembly shall be given one shop
* 8" when wall height 3" coat of No. 1 paint. CATCH BASIN
d ',
exceeds 8 Drawn D.G. 3-68 Drawing No.
Traced R.A.F. 3-68
Checked J.P.O, 968
Engr. Plane | Yhlpihedes 548



L 1'-6" 7'-6" ' B <@ Sae Datnil 2-—
[- ,—6 - 1/4" expansion anchors —1 I

TV~ v - H p—— T Wy [ ]

r’tv

4 - #3 X 10" bar pins

if top is precast
(R - WD I IO D T3 IS I I - AT - s === -:\
4

[ ]
L#3 reinf. bar &2 227y 3/16" X 7'-3" l
1 1/2" clear to inside  Steel strips B

PLAN

2 1/2" X 2" X 1/6" £ , 3'-0" long, long INLET TO BOX CULVERT
leg up. Secure with 2 - 1/4" X 3" anchors. 4”4—.1—_2.: 5/16"* (See Bridge sheets for details)
Steel Plp — '- {
5 Ol#lft » VT T ﬁ: -
[« 3R]

_'_6 "

3!!

A~~~ Slope to drain
R O R Y P Y SP N SRR W VY

O I e e MR T A s AN

f—tg"

1, dyke slope

R R \ #4 reinf. bars
“ #3 reinf. bar, 1 1/2" clear to — —— 1'-0" ¢c. to c.
F.L. bottom of pipe slots. SECTION A -A

Varies with dyke height

|—>D' GENERAL NOTES
All concrete shall be Class A.
{ .% 0.D. + 10" Steel pipe, plate and strip shall be
C , 0.D. + 5" /_ *5/16" check('ared R cover Grout and bar in accordance with ASTM A 36.
L I:F"-;: O L c e /] 2" X 2" X 2'-10" support L [pins if precast Exposed steel shall be given one
Lf T i ﬁJ N Fﬂ AR R ST IROCE A s shop coat of No, 1 paint.
O p—— i !_% ‘;.- [ " o
: 0.D :E:— " i o o o] SIS B #hen 0.D. + 5" exceeds 1'-11", use
<Y __'_’ r'——f1%+—.-l s S A . 3/8" plate,.

L D

2"'10"

DETAIL 1

2.7/8"

2 172"
max.
“
1
o= —————
f T
|
)
-1——_—_¢_...
e
2"
|
| 1/4||
vy
o
b
[ 4

me F

R jl_-‘; LIS
i oG SECTION B-B ARIZONA HIGHWAY DEPARTMENT Rev
DETAIL 2 PLANS DIVISION
N

, L Flange
SECTION C-C L4172

2 1/2" X 1/2" X 2 1/4" slot MEDIAN DYKE

5/16" in wall to receive £ flange

3 1/4" 2 1/2" CATCH BASIN

max. 3 SECTION E-E  SECTION F-F

]

o /- ,_‘LR" — Drawn D.G. 3-68 Drawing No.,
I? " T Traced R.A.F, 4-68
2 1/4" L O ISR J.P
i web cut out ol s ket s Checked .P.O. 999_5'68 C'-'|5 'O
Approved . .
SECTION D-D SECTION G-G ;

Engr. Plans g




PLAN

Bend to conform to pipe

— e e e s s e e ——— s e ]

R ——"

B we—

ELEVATION

2 - #6 bars

SECTION A-A

1'_'6"
min,

I.D.

LA

2'_6”

SECTION B-B

3/4" chamfer, all
exposed corners

FIPE DIMENSIONS QUANTITIES
I.D. L E F C.Y. Conc. Reinf,Steel
(Approxy| C.M.P. | R.C.P. Lbs.
18" 2'-0"{1'-0"[1"-9" 0.97 0.96 65
24" 2'-0"{L1'-0"[1'-9" 1,11 1.07 78
3o" 3'-0"j1'-6"|2'7" 1.50 1.44 108
36" 4'-0"|2'-0"f 3'-6" 2,08 2.01 150
42" 5'=0"127-6"| 44" 2,71 2.63 205
48" 6'-0"{3'-0"|5"-2" 3.39 3.30 270
54" 7'-0"[3'-6"16'-1" 4,14 4.02 335
60" 8'-0"{4'-0"6"-11" 4.96 4.80 410

GENERAL NOTES
All concrete shall be Class A.
All reinforcing bars shall be #4
except two #6 bars over pipe. Bar spacing
approximately 1'-0" ¢ to ¢ unless other-

wise noted.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

TRRIGATION HEADWALLS
18" TO 60"
DIAMETER PIPES

Drawn R.J.J. 3-10-58 | Drawing No.
Traced S'LoTu 5-4-67

Checked | J.P.0. JP) 5-68 C-
Approved IG.O|
Engr. Plans " A

Rev




Cover. See
detail below.

i 1/.4.‘

1 3/4%M>

6!!—:."

3!_2”

Cover hook and hasp.
See detail below.

of walls and floor.

N\—Gate as per Std. C-16.03,

Type 2, if called for on
Plans.

1/4" " kered plate . 4"
J."—- 1/4/lChec ered p —\ 1/L

zk“,&

tai_zll
. * - {—Span

! |
. I I
. [ I
’ ! LRy
c | gn I |
. I*-—'—‘b- C } S
t;..l. -J;__—"‘g—."\__ i!’ | S: ﬂ
-‘ [ T I .-—'u i
| T, ke
P e A
Fom  Hamm | o
|

LA

Lift handle. See detail Standpipe No.

PLAN-LOCKING COVER
11/2" l

1/2"R

S
A

“—HaSP opening

= a
—

Hook opening
T‘—.—--_-—um::: “Cvmm Tzzz2

5lr
4
q
6!!
<

4 <  I~#3 bar : N ~—#3 bar
' ' hook SR B T - hasp
4 v . 4a- .. ‘v
q A X ) @l - ... v'x
v 74‘ ~ --ﬁ -‘ . 1‘/ '- -". ."I?
3N 1.1/2" .
SECTION C-C SECTION D-D

IRRIGATION STANDPIPE NO. 2

#4 bars, 12" c to ¢ A
horiz. & vert. Place
1-1/2" clear to inside

R.C, Pipe; size as

_1 1 -
DLIUWIL ULl plLaud

1/4" staple

for

lock

Gate as per

Std. C-16.03, [

Type 2

called for °ﬂ5£

plans.

, if

Tee hinges. 1/4" A= 3 = 1/4" bolt size
steel,welded to N\ self drilling type
cover all around concrete anchors.

L - ]
g}s
a
1]
o]

2'-6"
Unless otherwise

Water flow
B ———

™
i

with 1/4" fillet / .
o
/ -
A
5/16" S -
holesz & Py
1 1
1/2" x 1'1/2" slot ’ ’
for lockng staple 4° H
<
—
14
1/4" ¢ rod i :r Elj&" steel E,
bent up ends N

COVER FOR NO, 1
STANDPIPE

specified,

) GENERAL NOTES

[ All concrete shall be
Jﬁf‘lys’”@” Class A.
2 Mortar joint Structural steel shall

be in accordance with ASTM

A 36.
R AT All cover steel and ex-
? posed appurtenances shall be
Size of pipe as. given one shop coat of No. 1
paint,
shown on plans Plans shall specify
l locked or bolted cover for
Standpipe No. 2

2-5/8"

.‘k—Concrete base

SECTION A-A

4"

IRRIGATION STANDPIPE NO, 1

2-1/2" x 6" sq.

3'-2"x 3'-2n
X 1/4"
Checkered

Plate
Cover

L —

hOIES”\%: head mach. bolts

i _|o
1 1/3"-.H.-

BOLTED COVER FOR
STANDPIPE NO, 2

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

IRRIGATION STANDPIPE
NO. 1 AND NO. 2

Drawn D.G. Drawing No.
Traced R.A,F, 10-67

Checked |J.P.0. A0 548 C-16 02
Approved R )

Py, Plaus -




Variable

Variable

‘Slope to fit
//r-local conditions
6"

6" to 20”

] Concrete "T" or "L"
to be included with
valve,

‘Class A concrete ring

for lawn installation

g

Irrigation Valve Number of valve
shall correspond to the size of the

pipe in inches. No. 6 to No. 20,

PART SECTION

FLUSH IRRIGATION VALVE,

Ground line

16 ga. galv. iron gate

Pipe size 6" thru 18" as:
called for on plans

S L K AT
. .

<i?lot in conc. for gate

ELEVATION

For open ditch installation

(——3

11
LL

ELEVATICN

TYPE 1

i

TYPE 2

=
SECTION

IRRIGATION GATE
For standpipe installation

TYPE 2

SECTION
PRECAST IRRIGATION GATE

For pipes 6" through 24'". Gate and frame shall be

i galvanized iron. Type shown is for concrete pipe. For
C.M,P,, external steel adjustable band shall be used

in place of internal steel ring.

PLANS DIVISION

ARIZONA HIGHWAY DEPARTMENT

IRRIGATION VALVE
IRRIGATION GATES

Drawn 0.K. 12/35
Traced ‘R.A,F, 10/66
Checked J.P.O. 9 5-g8
Approved

Engr. Plans /s ofe d275-¢2

Drawing No.

C-16.03

Rev




6X6-10/10 wire mesh. 9
#9 wire ties, See 1'-6"
perspective,

Top of bank protection

6X6-10/10 wire mesh

an
S
)
ﬁ%
llhn‘:‘ﬁ O‘&
See 4
Table 7

] . Double wrapped with ~

entirely enclosing 2 - strandg #9 wire ™ o <
rock backfill includ- A X 7AN\O ONO
ing ends. Lace laps

with 2 - strands #9

Single wrapped with
wire.

2 - strands #9 wire

210" 1'-0" ¢ to C'—\&'

~

Embankment slope

O/’Q \\\ Rock backfill
\

-~

Stream bed VAVA
N ﬂW(;Z T, [y TR O AN AN N N
\%k ties; double wrapped. o /o /// /: U\
DN 2'-0" ¢ to ¢ both ways s/ w / () ¢ RN Min, 20# railroad rail or equal
Ny & 2 | |Type 1 = 0N :
x & &7\(" /4 '_‘-yp——- \.\ \ 15" ¢ to ¢, Type 1 = 10 long;
i Ry /A s|Type 2 = 1 \\\\ Type 2 = 12' long.
Q Y. s o
"/ i A
/1 300 3 30° X\
A !’ 7 ] =3 N\ \
"J‘." v ’ / \
’f”‘” ,17 1 1] \-’\
:'r"y ’// Type 1 = 1 -6
Sy /
L "Type 2 = 2'-0"
PERSPECTIVE
R 50# Railroad rail, or equal, 7'-6" c to c.
T 1 & 2. Type 3 similar. s q s
Drawn for Lypes P \XL;» Type 1 = 15' long; Type 2 = 17' long.
Y
6X6-10/10 wire mesh. 1'-6" N ot TYPE: TYPE 1 & 2 BANK PROTECTION
#9 wire ties. See 1 A
perspective. 'iT‘TOP of bank protection
= See GENERAL NOTES
= | Table Rock for backfill shall not pass
a 6" square opening-
Embankment slope
Stream bed backfill
; S SN AN N,
Single wrapped with 2 - strands
#9 wire 1'-0" ¢ to c max.
ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION
Type | *Embankment slope rate "h! Top of bank protection

above stream bed

JOo/j// 3 2:1 or 1 1/2:1 0' to 2' 2' to &' BANK PROTECTI ON

—

w© 1 2:1 or 1 1/2:1 0' to 3' 4' to 7'

9]

I //u—/ Min. 20# railroad rail or equal 2 2:1l or 1 1/2:] 0" to 6 6' to 12 TYPES 1 ? 2 ’ & 5

) lO'.long 7'-0" ¢ to ¢ *When other embankment slope rates are encountered,

>/// ? warp to 2:1 or 1 1/2:1; that is, warp 1:1 slope to Drawn H.A.K. 6-35 Drawing No.

~ TYPE 3 BANK PROTECTION 1 1/2:1. Traced [ SLT & RAF 7-67

Checked .P.0. ?R?f@ C-|7 o|
Approved .
Engr. Plans ) 5-68




6 X 6-10/10 Galv. wire fabric

Loop Cables around rail- placed as shown to enclose Type 4

, 4'
road rails as shown.

all but the top surface of Type 5 = 5'
the rock backfill and attached oy r——————~——44——A4-q1
to the rails by a single wrap- i ;

ping with 3 strands of #9 wire, i

1'-0" ¢ to c.

Thread cable through
wire fabric and wrap
one turn on each rail.

T " 3/8" Dia. Cable
Wire fabric Rail heads 2 ,/'
end piece T face out
N [~ Rock backfill
Type & = 4'__ |
Type & = 4 6 X 19 Galv. Plow Steel, Type 5 = 7'
TY C o - o ] preformed, fibercore cable
TP 3/8" at top; 3/4" at bottom. Low stream bed
// Q_ O 3
b Rock backfill Type 4 = 2'__| 5
X\ -~ Type 5 = 3!
,,////// ‘ i’ ™~3/4" Dia. Cable
‘ifogr's Std, Cable | | ll
Clamp galvanized | |
PLAN 50# Railroad rail, 4' ¢ to ¢ il:\ I,l |
Type & = 15' long -\ T pr
Type 5 = 18" long | ||
/| I
TYPES 4 & 5 BANK PROTECTION | | | |
' 1 1 Lu
2" X 4" A galv, woven wire fabric; horizontal wires shall
be 2 strands, twisted, min. 12 1/2 ga; diagonal wires SECTION A-A
min, 14 ga. Attach to rails as shown by single wrapping
with 2 strands of #9 wire,
T lr'/ 2 + Bet . GENERAL NOTES
1 1 i
];71- /// Intermediate Panel End Panel . — Rock for backfill shall not
Dyke or Emb. o / ' pass a 6" square opening.
V4 ©
~ ~
N iﬁ?&? RGBT
1__21‘ -
i %# ARIZONA HIGHWAY DEPARTMENT Rev
i Min.lliﬁ'Riils or 2 Strands 9 wire, PLANS DIVISION
Head of rail -ad equa ong., — — —* twisted taut.
: i BANK PROTECTION

RAIL AND WIRE
TYPE 6 BANK PROTECTION TYPES 4 ’ D s & 6

Drawn H.A.K. 6-35 Drawing No.
Traced . 6-67

S T
Checked J.P.0. 3P0 5-48

Approved C" |7. 02

'L'
P

Engr. Plans . -




\ Varies

Exist. ground line
or stream bed
ré (]

2!_0”

TYPE 1 RIPRAP - PLAIN ROCK

TYPE 2 RIPRAP - GROUTED ROCK

Length k|
per Plans |

Exist. ground line
or stream bed

EF ELEVATION
g
o~

TYPE 3 RIPRAP - SACKED CONCRETE

-\

g
=]

e - y e Y > & X » o
— r‘1 Y > - Y > o > Sams—
1 1] )
* € Med. swale—w f
A or ditch PLAN

Med. cross slope

[ As called for on plans——jy
Ie

ELEVATION A-A

TYPE 4 RIPRAP - SACKED CONCRETE EROSION CHECK

GENERAL NOTES

Grout for riprap may be
prneumatically placed mortar.

ARIZONA HIGHWAY DEPARTMENT
PLANS DIVISION

RIPRAP

Engr. Plans

A

Drawn D.G. 5-68
Traced D.G. 5-68
Checked J.P.O. W 568
Approved

Drawing No.

C—-17.03

Reav




HALF PLAN

GENERAL NOTES

All concrete shall be Class A.
Every fifth course of bricks shall be laid as stretchers.
Manhole frame and cover, Std. C-18.02, is shown. Other

types may be substituted if noted on Plans,

For manhole cut replacement in bituminous or concrete

pavement, see Std. C-7.03.

#6 X 10'-0" bars,
Circular bend.

Varies

|1|_0u|

1'-0"1_

I~
iF

STANDARD BASE STRUCTURE
FOR PIPES 6'" TO 36" 1,D,

2:12 Batter A

G0 e r
L N

BRICK CONCRETE HALF PLAN
PIPES 36" I, D. & SMALLER
6._0"
S E—
L +
! }
[! b_#é bars
- I I
5 |1 i
S 1
o
T T
SECTION A-A | |
New or exist, - H
pvmt. structure =) ||
;‘ FINS AR R S —' ' I
N 2 ) | I ll
: i
|I Ili i—'#ﬁ bars
] i
f
: SA\#6 X 10'-0" bars. ‘ Ny |
1:2 Cement A 5\ Circular bend. I.D. + 3'-6"
plaster HALF PLAN
PIPES OVER 36" 1. D.
+ g 1 4'-0" 1'-0" L' ="
.A 6”
SECTION ==y 71 _gn . )
JE31'-0 B ! #6 bars
BRICK CONCRETE e 4 AN
MANHOLE NO. ! MANHOLE NO. 2 vof PN EXEEEF) Y%

Dimensions shown are illustrative.

3!_0"

HALF SECTION
MANHOCLE NO. 3
PRECAST REINFORCED CONCRETE

ARIZONA HIGHWAY DEPARTMENT

v

T
ke vy IS B
6 bars— —// .6"‘

3';—-1

i B
j\ Optional constr. joint- . 1.D. + 3'-g" i
- 6'"-0 !_ #6 bar SECTION
SECTION STANDARD BASE STRUCTURE

FOR PIPES OVER 36" I. D.

PART SECTION B-B

PLANS DIVISTION

MANHOLE DETAILS

Engr. Plans

o 1

Drawn R.E.W, = 3=58 Drawj_ng No.
Traced S.L.T. - 5-67

Checked J.P.0. 9YP0 5-48

Approved C- |8~0l

Rev




BOTTOM OF FRAME

HALF FLAN

HALF PLAN
TOP OF FRAME

a1 3/16"

2.4 1/4"

2l_2 1/4"

2'-1 7/8"

2'-0 3/8"

2'_0”

i

SN

3||.

8."
1/2"

T

3” L_

1 1/2" o=

1 3/16"

Ny

3 5/8"-w

--3/4"

3/4"-‘—

1'-10 1/4"

1'-11 3/4™

2!_7!!

=3 5/8"

SECTION C-C OF FRAME

Approx. weight 260 lbs.

HALF PLAN
TOP OF COVER

HALF PLAN
TOP OF COVER

1 1/2" = d b
I
g
B —
'-“ ] D
p il .
[ » '
1 5/8““' ] f—l §_
= | @
HALF PLAN HALF PLAN
BOTTOM OF COVER BOTT??"_IZOSS(.:.OVER
[ — -
° . 2'-2 1/8" ' L'-9 1/2° - S b
= - - 1 1/4" Typ. o~
™ Bead 1/8" 1 1/2" 212N 4 g L1728 *i‘ 1 5/8" Typ b1/ l = =
— hlgh 1“ " ..1 i " y o " — o~
3/21:'{16 1/2"4 . 2 5/16 ttl
(7]
fL Batter _1:_ . ___/ LN
{ | ‘J 1 1" ‘T
= z 1/2” 4" 1/2" '—. ‘I—— 1" Typ. j =
\'_o. g 3/ A._l 3/4" 1 3/4n ™ 1 3/41!_._] S_
; . 8 7/16" 7|| 8 7/16" _.-1 7/8” Typ :
o 1t-11 778" \ 1'-11 7/8"

SECTION B-B OF COVER

TYPE A COVER
Approx. weight 190 1bs.

GENERAL NOTES
Type C cover shall be the same as
Type A except that the cover shall be

vented with at least six one inch holes,

equally spaced in a circle 8 1/2" from
the center of the cover.

Type A cover shall be used unless
otherwise specified.

The bearing faces shall be machined
so that the cover will have a uniform
bearing in any position in the frame.

j—j

SECTION A-A OF COVER

TYPE B COVER
Approx, weight 280 1bs.

PIANS DIVISION

ARIZONA HIGHWAY DEPARTMENT

MANHOLE-CAST IRON
FRAME & COVER DETAILS

Drawn 0.K. 10-35 Drawing No,
Traced R.A.F. 6-67

Checked J.P.0. W 748

Approved c |8'02
Engr. Plans F-¢

Rev




Wall to be built to
one foot above high

Vertical alignment to be as water level.

near average transverse grade
of stream bed as possible,

Joint Detail ”G” std. C'7.02 Depth Gauge (2)
I z
Gauge Roadway I Width 2 ~
: Upstream Wall+
8" Class D concrete - T~ f
«,l Flow ‘ Finished @ Grade _ Stope 0.015' /ft. ” S~
: ke A =17 TR
¥ | () B SIS
i Y —t
N, |- Fi t A —
St * Fine aggregate ie: Plar:s ioi 1'-0" } Wall may be built
R ase materia ’ to this line - 3" weep hole 20' ¢
: 2-#4 bars top
Sy d .bottom
i [ Z 2-#, bars top an ELEVATION LOOKING UPSTREAM
]."'0" d
——] bott . .
L ane portem CONCRETE SURFACE FORD * Min. distance
CONCRETE WALLS below stream bed
T3 Cap
V-
+—|
© 2 3" I.D. nominal X 3'-0" lron pipe.
- ] Paint 2 field coats of white
0 enamel. Paint 1" wide markers
| 41— | = 1 coat of black enamel.
Depth ¢ ©
Gauge — | Roadway Width Finished Grade
o
i _ -l —
Finished § Grade __Slope 0.015' /ft. :ﬂl — : "'Z"':‘_":-—Dm-stream
o f«-‘q = RSTR 1 Conc. Wall
: of = — L
¥ X H 2 5
tSee Plans for bituminous [’¢.. ,_*"'.l ~| B
surface and base material DEPTH GAUGE
1.-0” |
2-#4 bars top ARIZONA HIGHWAY DEPARTMENT
— and bottom PLANS DIVISION
1'-0" | |_ and bottom BITUMINOUS SURFACE FORD GENERAL NOTES
CONCRETE WALLS .
R * Min. distance Ford walls to be FORD

below stream bed Class D Concrete. CONCRETE WA_LLS

Drawn

ETBE - 7-45 Drawing No.
Triced S.L.T- - 5-67
Checked J.P.0. WV 5-68 (-
Approved c l9'0|
Engr. Plans y -




Width of Seal Coat

Roadway Width

" Depth Gauge

Finished ¢ Grade

Optional Rock Basket i

Width of

L 4'=0" win,

seal coat

To be used when treated base

is called for on Plans.

TYPE 1
BITUMINOUS SURFACE FORD

Roadway Width

downstream from cutoff
wall, See Detail A.

Depth Gauge

Slope 0.015'/ft, I

2" gtd. pipe
See Detail A.-z/’

Wall to be built
to one foot above
high water level.

3-2" ¥ 12"

planks

L}.” X 4!! X 51_01!
| posts 5' ¢ to ¢

TYPE 2

BITUMINOUS SURFACE FORD
TIMBER CUTOFF WALLS

Depth Gauge

1'-0"

4” X 4|| X 5|‘0'r
posts 5' ¢ to ¢

min, size

6 X6 - 10/10 welded wire
fabric.

each way.
2" X 12" with 2-strands #9
galv. wire at top, bottom,
and each end 5' c to c,

3-409 common
nails per board

3% Ma:

-
-

ELEVATION - TYPE 2

L#——f’“Z” std. pipe.

Rock fill,

Tie with 2-strands
#9 ga. galv, wire 2' ¢ to ¢
Tie basket to top

-6"

pipe.
of white enamel.

enamel.

>

_2”’

DETAIL A

std. pipes, 7'-Q"

spaced 8' ¢ to ¢

GENERAL NOTES

All timber shall be rough, pressure
treated and unpainted.

Rock basket, full length of structure
shall be indluded only when called for on

Plans.

See Plans for bituminous surface and
base material details.
Galvanize pipes in accordance with

ASTM Al23,

! Depth Gauge - 3" I.D. X 5'-0"
Paint two field coats

Paint 1"

| wide bands one coat of black

Optional Rock Basket full
length of structure. See
Detail A.

ARIZONA HIGHWAY DEPARTMENT

PLANS DIVISION

See Detail A.

FORDS

Drawn C.B.B, 7-45 Drawing No.
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5 1/2" series

D letters A
Y ,

#10 round head

1 %" long.

1'-6

Cros58 arms.,

——~6"X6" redwood
or cedar post

10'-0"
b
}
81—7

Cs

-3'-0" splice

ve
)
o
12

galv., wood screws,

9" X 4'-0" X 16 ga. steel
or .063" aluminum panels

‘0
W A_J 1 5/8" redwood or cedar

mounted on 9" X 4'-0" X

/8"

e —

1 | \'5/8"X10" bolts.
T1 Cut washers
3

SECTION A-A

5-5/8"%X9" bolts.
Cut Washers.

4”

ll_zlr

3l_0ll

11_2"

%

SECTION B-B

RAILROAD CROSSING SIGN

Fin. shoulder
line or front
face of curb

[T S T D
p—
U
3
P
]
.

A
=
A

4' min,
14" max.
:;\‘33

PR R T W A I 4

MEsuEnEN

LE SR AL ML)

300" min.
600" max.

%

.063", 6061T6
aluminum or 5/8",

LOCATION PLAN

medium density, | [
grade B-B plywood (::::::)
2
8" series R
E letters
B .
Steel post - g.g
Std, C-9.02 Ho |8,
modified~ & o .‘::57
U P~
m N
a1
|M_\
I

(S.-

RAILROAD ADVANCE
WARNING SIGN

GENERAL NOTES

All wood shall be redwood or cedar, 54S
and untreated.

When a single railroad crossing sign is
used for a crossing, both sides of cross arms
shall carry sheet steel or aluminum message
panels. When two railroad crossing signs are
used for a crossing, lettered message panels
shall be mounted only on the side of cross
arms facing traffic.

Railroad Crossing Sign message panel
background shall be silver-white flat top re-
flective sheeting with black, opaque letters.

Advance Warning Sign traffic face back-
ground shall be highway yellow flat top re-
flective sheeting with black, opaque letters,
border and symbol.

All wood and metal surfaces, except
those covered with reflective sheeting shall
be primed and finished with two coats of
No. 11 white enamel.

Reflective sheeting shall be applied in
accordance with the manufacturer's specifi-
cations.

ARIZONA HIGHWAY DEPARTMENT Rev
PLANS DIVISION

RATLROAD
CROSSING SIGNS

Drawn D.G. 12-66 Drawing No.
Traced S.L.T. 3-67
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L Varies

Core 2 3/4"
7 8quare holes

Min' 2'_0"
1 6" ‘ LOCATION DETAIL
min.

Std. Marker. Transit

|
144)(4)(5/16 4"

point shall be punched
by Engineer.

5td. Marker
See Std. C-21.02

Chamfer 3/4"

May be poured
to neat lines
below grade.

ELEVATION
SURVEY MONUMENT

RIGHT OF WAY MARKER

K Series E
/\ letters
— | oo o] I TOP VIEW
%x =im P OF II,ID
ﬁ 0 ‘.L ¢ i|—| — 1
=3 o]+ = \ W Ezgﬁi;?
o m o
- -t: o m. g _l :‘J _l_'—' @‘
oiE S - g '
S - b z c SECTION A-A
~ __.Q ; d ) x —
e - — Cal ]
=T |a 5 - 9 7/8
oo o 9 3/8"
[ ] "
N BREAR: 77/8"
e
LT W
| | = — ™ . |
| i 0 A
L W\
! Iy
A
i I A
_1_J !
ELEVATION BOTTOM VIEW
REFERENCE MARKER OF COVER

Min, weight of
cover - 31 lbs.

GENERAL NOTES

A Survey Monument, Frame and Cover, complete and in place,
shall be considered as a unit. In bituminous pavement, frame
and cover shall be set after A. €. is placed.

A Right of Way Marker, consisting of Survey Monument and
Reference Marker, complete and in place, shall be considered as
a unit., Right of Way Markers shall be placed as shown on Plans
or as directed by the Engineer.

All concrete shall be Class A.

Min. weight of
frame = 781bs.

Std. Marker

Concrete base—1

Original Stone, when
found shall be encased

in concrete,

¢
3/4" opening
for Pry bar
TOP VIEW
OF FRAME
1'-4 1/2"
1'-1 1/;”
11 1/2"
loll
1 2"
9 1/ Cast Iron
//——“Frame

/-2 '-0" min.
.V

SURVEY MONUMENT, FRAME AND COVER

PLANS DIVISION

a3 d
. =]
. A . D ’ b y -E
kNew or
existing
_ pavement
/—'7’ o structure
L [}
yd /l PR ~
6" '.,3‘1'__0”_‘:1
L SR --;b:.'__
6" Dia.
SECTION
ARIZONA HIGHWAY DEPARTMENT Rev

AND COVER

SURVEY MONUMENT, FRAME
RIGHT OF WAY MARKER

Brawn 11-45

Traced S.L.T. 3=-67
Checked J.P.0. JPO 568
Approved

Engr. Plans ’ s

Drawing WNo.
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PLAN

2 j1 1/16"
?al i
—-\X-
©
] —F <
)
%
- w ’l\'?
~t o
3 3
o~ 0
o
F
o 1/8" H‘_
SECTION A-A
. v =
N A B4
= B GENERAL NOTES ARIZONA HIGHWAY DEPARTMENT Rev
Standard Marker shall be made of PLANS DIVISION
5/8" brass or bronze.
Standard Marker shall be furnished

by the State.
ELEVATION ¢ genclé': ;arks will be established, by STAND ARD MARKER

Engr. Plans -

STANDARD MARKER the Engineer, on headwalls, bridge curbs
or other permanent structures.
FOR USE AS BENCH, SURVEY Drawn D.G. 2-68 Drawing No.
MONUMENT AND R/W MARKERS Traced D.G. 2-68
Checked [J-P-O. 900 5-48
Approved | C- 2 '. 02




Roadway ?‘
5'-0" 5'=0" _\
) I"'-"\:-""\l P —_a— z N Ty
...' . .-I". CE TR '
g sl L Slab
st ‘.l- e .‘l: 1 tr ———— T T T T A 0 ,..’./.i. .a. T Or s s J e
. ..l'. A #[., bars 1'-0 c to Ca: . W .~ g8 e % ot AR A N REEL - PEIIN AT ASEET PR A5 |
-— SRS T c full length of __|___________'_Jt_il_it_}’_11_1‘_le:1 _______________________ |___
A T . slab. Lap 2' at Co T T T T TSI o oSS oo T T TSI ToTT T TTo 3
A T I ceo L A gplices Slab length as shown on Plans
|
S -?.j“ - L'\\-ﬂ_ll: CROSS SECTION
o ;::_- ; fj:: - T\%*. ——1—#6 bars 6" ¢ to ¢
R RN BBkl O it
AL . } ll YRR P FOR SINGLE INSTALIATION
| I Quantities per ft. of slab length
Concrete | Reinforcing Steel
PLAN 0.31 C.Y, 35.22 1bs,
<
[-d
© 0
— ; o — GENERAL NOTES
o < |“ R N A N [ ZRS = Concrete shall be Class A.
e a v |- . . .
o - e 4 le . —
v_._t': —t—— A & A r
1 1/2" clear tﬂ
base of slab X
5|2
~lE
]
r
Utility 1ine~5,/"\\
/ \ ARIZONA HIGHWAY DEPARTMENT Rev
v ) PLANS DIVISION
\\ //
TtT SLAB OVER

SECTION A-A [TTIIJIT“{ IJIRHZ

Drawn L.O.M. 5-65 Drawing No.
Traced | D.G. 3-67
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€c-13.11
Cc-17.01
C~17.02
Cc-17.03
C-10.08
C-10.09
C-12.05
c-10.11
C-12.05
Cc-13.11

C-15.08
C-15.08
C-15.08
C-15.06
C-15.07
C€-15.09
C-15.10
C-15.01
C-15.02
C-15.03
C-15.04
C-15.05
C-11.01
C-11.04
C-11.03
C-11.02
€-13,05
C-13.10
C-13.08
€-13.09
C- 4.02

Cc-13.10
Cc-13.11
C-13.06
C-13.09
C-13.01
Cc-13.11
C-13.04
C-13.03
C-13.02
C- 5.01
c- 5.01
C- 4.01
C- 5.02

Cc- 5.0
c- 9.0
c- 2.0
Cc- 9.0

Backfill,Special Placement,Culverts and Pipe Lines
Bank Protection, Rail and Wire

1" Tt n

Bank Protection, Riprap

Barrier, Concrete, Median

Barrier, Concrete, Median, Transition Details
Barrier Fence, Cable Only

Barrier Fence, Chain Link and Cable

Barrier Post
Box Culvert,

Catch Basin,
Catch Basin,
Catch Basin,
Catch Basin,
Catch Basin,
Catch Basin,
Catch Basin,

Struct, Excav, Payment Limits

Construction Drain

Depressed Apron, Off Roadway

Depressed Apron, P,C.C.,Gutter Location
Grate and Frame, Longitudinal Bars
Grate and Frame, Transverse Bars

Median

Median Dyke and Inlet

Catch Basin-Type 1, Combination

Catch Basin-Type
Catch Basin=Type

Combination, Adjustable Curb
Curb Opening Only

2,
3,

Catch Basin-Type 4, Grate Opening Omly
5,

Catch Basin-Type

Cattle Guard

Cattle Guard,
Cattle Guard,
Cattle Guard,

Combination Sweeper

Drainage
Railroad
Ranch or Siderocad

C.M,P, and Pipe Arch End Section
and Pipe Arch Invert Pavement

Arch,
Arch,

., Fi11
., Fill

C.M.P.
C.M.P,
C.M.P,
C.M.P, Downdrain
C.M.P.
C.M, P
C.M.P

Fill Heights
Fill Height Design Data

Downdrain Length Table

Heights
Height Design Data

C.M.P.,- Perforated, Installation
Crown, Parabolic
Culvert, Box, Struct. Excav. Payment Limits

Culvert, C.M.
Culvert, C.
Culvert, C.
Culvert, C,
Culvert, C.
Culvert, C
Culvert, P
Culvert, Pi
Culvert, R.
Culvert, R.
Culvert, R.C

M.
M,
M.
M,
M.
pe
ipe
c.
c.

P. and Pipe Arch End Section

P, and Pipe Arch Invert Pavement
P. Arch, Fill Heights

P. Arch, Fill Height Design Data
P,, Fill Heights

P., Fill Height Design Data

, Installation

, Struct. Excav., Payment Limits
P., End Section

P., Fill Heights

.P., Placement

Curb, Concrete

Curb, Depressed, Driveway Detail
Curb, Embankment, Concrete

Curb, Measurement

Delineators,
belineators,
Delineators,
Delineators,

Face Plate Details
Interchange Spacing
Main Line Spacing
Placement

OO0 0O O0D0ODO0O0O0CCOO
= R W N0

0
]
W b PPN NWLWONY WL OO

O(?OO
=

WLy W~
CcCOOCQ
Fu LV B SRy

C-12.05
Cc-10.11
c-12.03
Cc~12.02
C-12.04
C-12.04
C=-12.02
C-12.01
Cc-12,02
C-19.02
c-19.01

C-12.04
C-16.03
c-12.01
c-12.01
c-12.02
C-12.03
C-10.10
C- 5.02
C-10.03
C-10.04
C-10.05
C-10.02
C-10.02
€-10.02
C-10.01
C-10.02
C-10.06
Cc- 5,01
C- 5.02
Cc- 2.01
C- 2.02
C- 2,03
C~- 5.01

C-14003
C-16,01

INDE

Delineators, Post and Mounting Details
Delineators, Snow Marker
Delineators, Spacing Table
Delineators, Usage

Detour, Entrance Design Table
Ditches

Ditches, Paved, Class A-A Roadway

" " ", Class A & B Roadways
, Class C & D Roadways
Downdrain, C.M.P.

Downdrain, C.M,P., Length Table
Driveway, Details

Driveway Layout

Dykes

1w LA

1" n n

Embankment Curb, Concrete
Encasement, Culvert

End Sections, C.M.P. and Pipe Arch
End Sections, Reinf. Concrete Pipe

Fence, Barrier, Cable Only

Fence, Barrier, Chain Link and Cable
Fence, Chain Link

Fence, Culvert Wing

Fence, Industrial, Chain Link, Pipe Constr.
Fence, Industrial, Chain Link, Rolled Shape Constr.

Fence, Game

Fence, Line

Fence, Stock

Fords

Fords, Concrete Cutoff Walls

Gate, Driveway, Chain Link

Gate, Yrrigation

Gate, Line Fence, Barbed Wire

Gate, Line Fence, Rigid

Gate, Removal Detail

Gate, Walk, Chain Link

Glare Screen, Median

Grades, Street Intersection

Guard Rail, Approach End Treatment
Guard Rail, Bridge Approach Alignment
Guard Rail, Flare to Median

Guard Rail, Installation on Structures
Guard Rail, Median Barrier Detail
Guard Rail, Pier Attachment Detail
Guard Rail, Single Face Detail

Guard Rail, Special Terminal Section Detail

Guard Rail, Typical Installations
Gutter, Concrete
Gutter, Measurement

Gutter, Paved Cut Ditch, Class A-A Roadway
» Class A & B Roadways
» Class C & D Roadways

1" " "

L n " n

Gutter, Valley

Headwall, Drop Inlet
Headwall, Irrigation

C-14.01
C-14,02

C- 4.01
C- 5.02
c-13.10
C-16,03
C-16.03

C- 7.01
c- 7.02
c- 7.01
Cc-13.02

c-18,01
C-18.02
Cc-21.01
C-21.02
C-10.08
Cc-21,01

C- 7.03
C-13.10
c- 8.02
c-13.11
C-13.01
Cc-13.01
c-13.11
C-12.05

€-20.01
c- 8,02
c- 8.01
C-13.04
C-13.03
C-13.02
C-21.01
C-17.03

C- 5.01
C€-20.01
Cc- 2.02
c- 2.03
c- 2.01
C-13.11
C- 4,01
C- 4,03
C- 4.02
C- 4.04
C-16,02
C-13.11
c-21.01
C- 1.01

C- 6.01
C-22,01

C- 5.01

Headwall, Straight, '"L" and "U" Types
Headwall, Wing Type

Inlet, Concrete Spillway

Intersection Grades

Invert Pavement, C,M,P. and Pipe Arch
Irrigation Gates

Irrigation Valkve

Joint, Bridge Approach Slab

Joint, P.C.C. Pavement, Longitudinal
Joint, P.C.C, Pavement, Transverse
Joint, R.C.P,

Manhole, Details

Manhole, Frame and Cover Details
Marker, Right of Way

Marker, Standard

Median Barrier, Concrete
Monument , Survey

Pavement, Cut Replacement

Pavement, Invert, C.M.P. and Pipe Arch
Pavement, Nose, Ramp Terminal

Payment Limits, Struect. Excav.
Perforated C,M.P, Installation

Pipe Culvert, Installation

Pipe Line, Struct. Excav. Payment Limits
Post, Barrier

Railroad Crossings, Signs

Ramp, Entrance, Typical Terminal Detail
Ramp, Exit, Typical Terminal Detail
Reinf. Cone. Pipe, End Section

Reinf, Conc., Pipe, Fill Heights

Reinf. Conc. Pipe, Placement

Right of Way Marker

Riprap

Sidewalk, Concrete

Signs, Railroad Crossing

Slopes, Class A and B Roadways

Slopes, Class C and D Roadwayse

Slopes, Interstate and Class A-A Roadways
Special Backfill,Placement,Culv. and Pipe Line
Spillway, Concrete

Spillway, Concrete Length Table

Spillway, C.M.P,

Spillway, C.M.P, Length Table

Standpipe, Irrigation

Struct. Excav. Payment Limits

Survey Monument

Symbols, Plans

Turnouts
Utility Line,Underground,Conc. Slab Protection

Valley Gutter
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